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Language is one of the most important aspects of science teaching and learning, and Vygotsky 
(1978) inferred that language provides individuals with the sense of thought, cognition and 
social belonging. Thus, it is critical that language difficulties in science classes are addressed. 
South African township schools are characterised by cultural and linguistic diversity; hence 
life sciences teachers face a difficult task of ensuring that scientific concepts are grasped by 
learners at the same time as they need to cater for the learners’ diverse backgrounds. This study 
was aimed at investigating teachers’ perceptions and experiences in teaching life sciences using 
their second language. The study was underpinned by the socio-constructivism perspective, 
since the main focus was on language in life sciences classes. The study took place in Orange 
Farm, a township characterised by culturally and linguistically diverse people. The sample 
included six teachers who were all English-second-language speakers. The researcher collected 
data via two modes. Firstly, in order to establish teachers’ perceptions regarding the teaching 
of life sciences using English, which is their second language, the researcher administered 
structured interviews with each of the six teachers. Secondly, in order to explore teachers’ 
experiences in teaching life sciences using English, which is their second language, the six 
teachers were each observed while teaching a grade 11 life sciences class. The findings from 
both interviews and observations showed that language difficulties are prominent in life 
sciences classes, and township teachers experience various challenges in ensuring that 
scientific concepts are well explained to the learners. The findings also indicated that the 
perceptions teachers hold are different from their actual experiences in the life sciences 
classrooms.   
Keywords: Perceptions, Experiences, English-second-language (ESL) speakers, Scientific 
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CHAPTER ONE: AN OVERVIEW OF THE STUDY 
 
1.1 Introduction 
South Africa is characterised by diverse cultural groups, with each group having its own unique 
language, and it is through language that individuals share a sense of belonging and cohesion 
(Setati, 2002; Gudula, 2017). In addition, South African schools consist of diverse learners 
from different cultural backgrounds (Oyoo, 2004; Nomlomo, 2007; Feez & Quinn, 2017; 
Gudula, 2017). Thus, the process of meaningful teaching can be a monumental challenge; 
especially when teaching learners that are not familiar with the language of instruction (Oyoo, 
2004; Mthiyane 2016). Vygotsky (1978) claimed that language is a powerful tool that one can 
utilise to acquire higher cognitive skills and social belonging. Similarly, the school system is 
comprised of various subjects that consist of different terminologies and a unique language 
register; however, the common aspect is that these subjects are taught in English except 
subjects such as home languages. Hence, this may hinder effective teaching and learning from 
taking place since.  
South African schools use English as the medium of instruction. The irony is that some teachers 
and learners, especially in township schools are English-second-language (ESL) speakers 
(Setati, 2002; Msimanga, Denley, & Gumede, 2017). Nomlomo (2007) suggested that it is 
imperative to evaluate the effectiveness of teachers’ usage of language in the science 
classrooms. In addition, it is also desirable that teachers comprehend and have knowledge of 
learners’ languages. However, South Africa has 11 official languages and therefore proficiency 
in more than one language is of great value for many teachers, though some may not be 
proficient in more than one language (Gudula, 2017; Feez & Quinn, 2017; Setati, 2002; 
Nomlomo, 2007). However, this may be difficult to achieve as some teachers may not be 
proficient in all 11 official languages. 
Life sciences is characterised by a variety of scientific terms, which are unfamiliar to both 
English-first-language speakers and ESL speakers (Ferreira, 2011; Oyoo, 2004; Nomlomo, 
2007). ESL learners experience difficulties in acquiring the main concepts or themes addressed 
in science classes and therefore it is important that language use in life-sciences classrooms is 
addressed (Oyoo, 2004; Gudula, 2017; Feez & Quinn, 2017). The reason for such difficulties 
is that the teaching of sciences involves not only teaching the content but also teaching the 
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language of the science (Wellington & Osbourne, 2001; Msimanga et al., 2017). Language 
difficulties in science classes inhibit the acquisition of scientific concepts and skills. 
Teachers’ perceptions and experiences in teaching using English differ. Township teachers 
who are ESL speakers often face a difficult task in teaching life-sciences using English 
(Ferreira, 2011; Mthiyane, 2016; Oyoo, 2004; Prinsloo, Rodgers, & Harvey, 2018). In most 
cases, their experiences in teaching using English often informs their perceptions of what ought 
to occur in science classes. Perceptions are a set of multidimensional viewpoints about aspects 
of the world that arise from beliefs and individuals’ own experiences (Nomlomo, 2010; Gudula, 
2017). In addition, Msimanga and Lelliot (2013) revealed that a teacher’s perceptions about 
teaching life sciences to ESL speakers are a consequence of the interaction that occurs in the 
classroom. In contrast, experiences are driven by encounters that teachers engage in throughout 
the teaching process (Nomlomo, 2007; Mthiyane, 2016; Setati, 2002; Feez & Quinn, 2017). 
The experiences that life-sciences teachers encounter may differ from what they perceive to be 
the effect of teaching life-sciences using English. The teachers’ perceptions may inform their 
teaching practices and ultimately their experiences. This distinction is central in enhancing 
meaningful teaching of life-sciences using English. 
1.2 Background   
South African township schools are characterised by teachers and learners that come from 
different backgrounds in terms of language and culture (Greenfield, 2010). Therefore, such 
schools are very diverse and it is very important that teachers in these schools accommodate 
such diversity. Diversity comes with difficulties that may impede on effective teaching and 
learning in the classrooms. In science education, these difficulties may arise through the use of 
language. However, because teachers and learners in these schools are linguistically diverse, 
both teaching and learning become affected. Studies by Ferreira (2011) and Oyoo (2017) have 
highlighted the crucial role played by the use of language in South African township schools. 
The scientific language differs vastly from everyday language and it becomes very problematic 
for ESL speakers, which includes not only learners but teachers as well.  
Township schools are characterised by mostly Black teachers and learners, whose home 
language is different from the medium of instruction. In the township of Orange Farm, where 
the study took place, the majority of teachers and learners speak IsiZulu, Sesotho, Xitsonga 
and Tshivenda. As such, teachers are expected to teach in such a linguistically diverse 
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environment. For this reason, language is central to issues arising in science classes (Oyoo, 
2017). Prinsloo et al. (2018) underscored the pivotal role language plays in such science 
classrooms. It is thus, crucial that teachers examine the way they use language in science 
classes. Furthermore, in evaluating how teachers’ use language in science classes; studies by 
Setati (2002) and Mthiyane (2016), have indicated that teaching and learning occur most 
effectively when learners are familiar with the instructional language.  
Chapter One gives an outline of the problem and its setting. The chapter first outlines the 
background of the study. Secondly, a gap in research is identified which paves way for the 
statement of the problem, purpose and research questions. Thirdly, the chapter provides a 
summary of the research design employed in the study and how the process of data collection 
and analysis was done. Lastly, reliability and validity issues are addressed.  
1.3 Problem Statement 
Language is an integral part of human socialisation, communication and culture (Vygotsky, 
1978). Individuals relate to each other through the usage of language and this shows that 
language is central to various interactions that take place in society. Furthermore, in the 
educational system, language plays a pivotal role in the transmission of knowledge (Oyoo, 
2017). This implies that without language, knowledge cannot be passed on from one individual 
to the next; hence different subjects have their own unique language and learners come to 
school to learn various concepts in these subjects. However, it is imperative that learners 
understand the language of each subject they engage in; this will enable them to understand the 
concepts of such subjects (Oyoo, 2017; Gudula, 2017). Teachers play a fundamental role in 
ensuring that knowledge transmission occurs. However, teachers’ use of language in the 
classroom has the potential to impede learning, especially if teachers are ESL speakers 
(Ferreira, 2011). Studies have been conducted to evaluate teachers’ experiences in teaching 
different subjects to ESL learners (Setati, 2002; Ferreira, 2011; Gudula; 2017). While most of 
these studies focused on the interaction between teachers and learners, the researcher believes 
that it is vital that more emphasis is placed on the perception and experiences of ESL teachers 
instead of learners; hence this study tackles such issues. 
Science is regarded highly in the South African education system (Setati, 2002; Nyika, 2015; 
Gudula, 2017). Haagk (2003) defined science as a process of mixing inquiry and arguments to 
make logical connections between claims, evidence and findings, which means that language 
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plays a pivotal role in achieving this. In addition, Lee and Fradd (1996), defined science as a 
way of knowing, acting and thinking, and so it follows that language is central to the teaching 
and learning of sciences. Similarly, Michael (1952), though many decades earlier, emphasised 
the importance of language for shaping individuals’ thoughts, and emotions, and, as a result, it 
determines an individual’s perception of reality. It is, however, important to note that scientific 
language differs from everyday language and, according to Oyoo (2004), the language used in 
the classroom can be divided into two forms, the technical component and the non-technical 
component. The technical component is characterised by words that are specific to the science 
subject, whereas the non-technical component is the language of instruction (Oyoo, 2004). It 
is not surprising that the difference poses difficulties for ESL speakers (Lee & Fradd, 1996). 
Both teachers and learners need to be proficient in the language of instruction (Msimanga et 
al., 2017). Therefore, teachers need to develop capabilities to teach both the science concepts 
and the scientific language. Thus the various definition of science informs the teachers 
perceptions and experiences in the science classroom. 
Msimanga et al. (2017) emphasised the need to engage learners in learning various scientific 
skills that can equip them to be productive members of society. However, this is problematic 
as some learners cannot engage deeply with scientific concepts because some cannot 
comprehend the language of instruction. This indicates that language in science classes plays 
an immense role in transmitting scientific skills (Nyika, 2015).  Therefore, it is imperative to 
critically analyse the way science teachers teach using English. Furthermore, some South 
African township teachers perceive English as a barrier in science classes and therefore, to 
counteract this barrier, different strategies are used in the science classrooms (Oyoo, 2004; 
Gudula, 2017; Prinsloo et al., 2018).  
Ferreira (2011) discussed the use of various strategies to address the problem posed by teaching 
life sciences using English, a second language to most teachers. In South African classrooms 
code-switching is one of the widely applied strategies to give meaning to science concepts and 
the scientific language (Ferreira, 2011). Code-switching involves going from one language to 
the next (Cook, 1991; Setati, 2002; Mthiyane, 2016). This implies that teachers should be 
multilingual and fluent in more than one language (Setati, 2002; Nomlomo, 2007; Mthiyane, 
2016). Rollnick and Rutherford (1996) asserted that using the learners’ home language has the 
potential to convey a powerful meaning to abstract science concepts. Similarly, Lee and Fradd 
(1996) emphasised that code-switching serves as a bridge between the learners’ home language 
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and the scientific language and, although viable, to some extent it impacts on the meaning of 
some of the fundamental science concepts. Also, since code-switching is against policy, some 
teachers are reluctant to engage learners in their home languages (Ferreira, 2011; Nomlomo, 
2007; Mthiyane, 2016; Feez & Quinn, 2017).  
A language demand in life-sciences classes is one of the contributory factors to learners’ lack 
of attainment (Gudula, 2017; Kachchaf, Noble, Rosebery, O’Connor, Warren & Wang, 2016). 
In the same vein, both teaching and learning sciences become negatively affected by language 
demands and thus teachers need to find a way to ensure that language does not impede 
meaningful learning. One way of doing that, is to ensure that teachers are considerate when 
asking questions and use words that are understood by life-science learners (Ferreira, 2011; 
Oyoo, 2004). However, this is not always the case, because of the language demands of life 
sciences, and so teachers teach using English and this tends to impede meaningful learning. 
The problem with language in science classes, is that it impacts negatively on learner 
performance which in turn arises suspicions about the quality of teaching in these science 
classes (Dyers, 2008). Learner performance, has been mostly affected in schools that are 
situated in townships. Mavuru and Ramnarain (2019), highlighted on the notion that teachers 
in high schools are under the scrutiny of dealing with the difficulties that are brought by 
linguistic diversity. One prominent aspect about language difficulties in science classes is that 
they are rooted in culture (Feez & Quinn, 2017). This implies that cultural variances amongst 
teachers and learners, cause various problems in the teaching and learning process. One of the 
notable problems caused by the variance in culture is the way language is used in science 
classes. Scientific language is unique and foreign for most ESL speakers, thus teaching science 
concepts is regarded as one of the difficult task in science education (Alhamami, 2019). In 
addition, both teachers and learners in these schools are ESL speakers, which potentially 
prevents them from engaging meaningfully with the science concepts. This in turn impacts 
negatively on the teaching and learning process of South African township schools. 
1.4 Rationale 
The nature of this study was to establish teachers’ perceptions and experiences in teaching life 
sciences in English, a second if not a third language to most of the township teachers. A large 
body of research on language issues in science learning reveals that ESL teachers are at the 
centre of all issues arising from teaching sciences in the second language (Kachchaf et al., 
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2016; Feez & Quinn, 2017; Gudula, 2017; Prinsloo et al.,2018). One of the most prominent 
issues that arises from these studies is the acquisition of scientific concepts by learners. Most 
learners from township schools are ESL speakers and therefore find it difficult to comprehend 
some of the scientific concepts because they are foreign to them (Prinsloo et al., 2018). Hence, 
it is vital to explore the strategies that life-sciences teachers employ to combat such issues.  
Setati (2002) and Lyon, Bunch and Shaw (2012) revealed the significance of teacher language 
proficiency in science classes. While most ESL teachers are proficient in using English whilst 
teaching, they still prefer to clarify some difficult science concepts using their home languages. 
This highlights the need for township teachers to be proficient in more than one language and 
it also highlights the importance of code-switching when explaining science concepts (Lyon et 
al., 2012; Feez & Quinn, 2017). However, this tends to be problematic because some science 
concepts are watered down, and therefore learners fail to engage meaningfully with such 
concepts. In addition, studies by Ferreira (2011), Gudula (2017) and Oyoo (2004) posited the 
need for science teachers to effectively use scientific language in portraying scientific themes 
and epistemologies.  
Mthiyane, (2016) postulated that teachers’ perceptions and experiences are intertwined, as one 
influences the other. Therefore, since this study explored both these notions, it is important to 
establish the main distinction between the two. A large amount of research on language has 
been based mainly on the effect of teaching ESL learners; with learner attainment being the 
core issue (Ferreira, 2011; Oyoo, 2004; Msimanga and Lelliot, 2013; Nyika, 2015; Gudula, 
2017). This signifies the need to shift the focus to teachers, because language issues directly 
affect them. Hence, this study mainly focused on teachers. By placing a focus on teachers’ 
perceptions and experiences, valuable information can be gained that may contribute to 
eliminating language difficulties in science learning. 
1.5 Purpose of the study  
1.5.1 Research Questions 
The current study is guided by the following research questions: 
1.      What are teachers’ perceptions regarding the teaching of life sciences using English, 
which is their second language? 
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2. How do teachers experience the teaching of life sciences using English, which is their 
second language? 
1.5.2 Aim of the study 
The aim of the study was to determine teachers’ perceptions and experiences in the 
teaching of life sciences using their second language. 
1.5.3 Objectives of the study 
To achieve this aim, the following objectives were set: 
1. To establish teachers’ perceptions regarding the teaching of life sciences using English, 
which is their second language. 
2.     To explore teachers’ experiences in teaching life sciences using English, which is their   
second language. 
1.6 Methodology 
1.6.1 Research Design 
This study followed a qualitative approach in order to discuss teachers’ perceptions and 
experiences in the teaching of life sciences using English. Creswell (2011) pointed out that a 
qualitative research design allows for the investigation of the phenomenon within its real-life 
context. The design was suitable for this study because data was collected from life-sciences 
teachers in real classrooms in township schools. Similarly, a qualitative approach makes it 
possible to study “things in their natural settings, attempting to make sense of or interpret 
phenomena in terms of the meanings people bring to them” (Denzin & Lincoln, 2005:3).  
1.6.2 Sampling 
The sampling technique used was purposeful and convenient technique (Patton, 1990). Six 
teachers who are ESL speakers were selected from six township schools for the study. 
According to Patton (1990), purposeful sampling allows for the selection of information-rich 
cases, where the researcher can obtain a great deal of issues regarding the matter at hand, and 
in this case, teachers’ perceptions and experiences in teaching life sciences using English. 
Furthermore, Etikan, Musa and Alkassim (2016) maintained that purposive sampling allows 
for the selection of participants that provide a distinctive and information rich value to the 
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study. The life-sciences teachers had different teaching experiences: two novice teachers (zero 
to two years), two relatively experienced teachers (three to five years) and two quite 
experienced teachers (six years and above). The assumption was that teachers at various levels 
of experience may have different perceptions and experiences in teaching life sciences using 
English. Denzin and Lincoln (2005) claimed that those involved in a qualitative research should 
be directly linked or affected by the problem researched. The selected participants were directly 
affected by the research problem. 
1.6.3 Data Collection 
Data collection involved interviewing each of the six teachers once, using a structured 
interview schedule, to establish teachers’ perceptions regarding the teaching of life sciences 
using English. To gain insights on teachers’ experiences in teaching life sciences using English, 
each teacher was observed once whilst teaching a life-sciences lesson in Grade 11. A revised 
Reformed Teaching Observation Protocol (RTOP) was used to capture the level of both each 
teacher and their learners’ involvement during the lessons (Sawada, Piburn, Falconer, Turley, 
Benford, Bloom, & Judson, 2000). In particular, incidences of learner engagement with the 
content, teacher–learner and learner–learner interactions were captured and scored using the 
RTOP rubric. Both the interviews and lessons were audio-recorded and video-recorded 
respectively, with permission from the participants. Mills (2011) pointed out that observations 
allow the researcher to examine non-elicited behaviour as it happens. Hence, this was 
significant in obtaining a holistic experience on how language is used in the classroom. In the 
same vein, Creswell (2011) inferred that observations provide a more complete description of 
the phenomenon that would be impossible by analysing interview documents.  
1.6.4 Data Analysis 
Both interviews and observations showing evidence of teacher and learners’ involvement 
during the lessons were transcribed verbatim. Data was coded and analysed using an 
interpretive approach (Fontana & Frey, 2003). The information was broken down into smaller 
units and each response was thoroughly interpreted, explained and analysed to make 
meaningful cohesion between participants’ responses (Cohen, Manion, & Morrison, 2000). 
Trends between the participants’ responses were examined for any emerging themes. A 
correlation between themes and the research questions was formulated and interpreted. 
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1.6.5 Reliability, Validity and Transferability  
To ensure validity and reliability of the data from interviews and observations, the researcher 
read the textual data repeatedly and reviewed any emerging patterns and trends. The researcher 
further validated the interpretations by checking with the participant teachers on any emerging 
themes. Additionally, to ensure that the results obtained were trustworthy, transcripts were sent 
back to participants to review whether the contents of the transcripts correctly reflected their 
views.  
1.7 Overview of the study 
1.7.1 Chapter 1: Introduction and Overview of the study 
This chapter gives a brief introduction to the study by highlighting some of the most important 
aspects of the study. The background, problem statement and rationale are all discussed. 
Furthermore, the reader is introduced to the purpose of the study and the methodology that was 
used to conduct the study. 
1.7.2 Chapter 2: Literature review 
This chapter provides a detailed theoretical basis of the study and presents a review of studies 
in the area of language and science. 
1.7.3 Chapter 3: Research Methodology 
The methodology outlines the collection, presentation and analysis of data. 
1.7.4 Chapter 4: Research Findings  
In this chapter, the findings are presented and discussed, and a comparison to other studies is 
made.  
1.7.5 Chapter 5: Discussion, recommendations and conclusion  
This chapter provides a summary of the study and presents the discussion of the major findings 
of the study. It also highlights the implications of the study and recommends areas of future 
study. 
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CHAPTER TWO: LITERATURE REVIEW 
 
2.1 Introduction 
This chapter discusses the relevant literature that addresses language issues in science 
education and how life sciences teachers tackle the teaching of life sciences using their second 
language. Firstly, the theoretical framework that underpins the study is discussed and justified. 
This is done to point out the core issues that are associated with the teaching of life sciences 
using the second language. Furthermore, the socio-constructivist perspective which underpins 
the study to the issues that happen in life-sciences classrooms is discussed. A review of various 
literature on teachers’ perceptions in general and their perceptions in language are outlined. 
English as the medium of instruction has been deemed to pose numerous challenges for 
teachers in township schools (Ferreira, 2011). Hence, it is imperative to address the underlying 
issues that arise in these township life sciences classrooms. Therefore, literature of the impact 
of English as the medium of instruction is reviewed. Life sciences teachers have devised 
different strategies to combat the language difficulties that impedes effective teaching and 
learning. This chapter highlights some of the strategies that are applied to mitigate language 
difficulties in science classrooms and how such strategies impact the teaching of life sciences 
using the second language. 
2.2 Theoretical Framework 
This study is underpinned by a socio-constructivist perspective. This theoretical framework is 
important because it guides the study, informs the methodology and also helps in the 
interpretation of the research findings. This framework was suitable for this study because 
language issues in science education are central to socio-constructivism. Vygotsky (1978) 
posited that society and culture are the heart of learning and development and that teachers are 
part of the social structures that promote changes in these social structures.  
2.2.1 Socio-constructivist perspective 
The socio-constructivism perspective entails that scientific knowledge is not only produced by 
empirical data, it is also socially validated by the scientific community and goes beyond 
descriptive accounts of the natural world (Jones & Brader-Araje, 2002; Leach & Scott, 2003). 
Therefore, scientific knowledge cannot be learnt from individual experience alone (Leach & 
Scott, 2003). This implies that knowledge is socially constructed and given that school systems 
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are social organisations, teachers and learners interact with one another in these social 
structures (Leach & Scott, 2003). In addition, communities and societies also influence the 
interactions that take place in the school environment; hence the notion of socio-
constructivism. According to Jones and Brader-Araje (2002), the importance of constructivism 
differs according to one’s viewpoint and position. Within educational contexts there are 
philosophical meanings of constructivism, as well as personal constructivism as described by 
Piaget (1967), social constructivism outlined by Vygotsky (1978), radical constructivism 
advocated by von Glasersfeld (1995), constructivist epistemologies, and educational 
constructivism (Mathews, 1998). These different meanings have one commonality, that is, 
knowledge is both individually and socially constructed and takes place in a social structure; 
be that a school, home, community or society as a whole. Therefore, while knowledge is 
socially constructed, language plays a fundamental role in the construction of that knowledge. 
Vygotsky argued that language serves to arbitrate higher-order thinking (Vygotsky, 1978; 
Wertsch, 1991). Therefore, it behoves teachers to reconsider the critical role of language in the 
teaching-learning process. Thus, it is imperative that this study critically evaluates teachers’ 
perceptions and experiences in teaching life sciences using English, which is their second 
language, if not third.  
Constructivism focuses on the role of language in learning, and it highlights that learning 
occurs in the presence of language, and the way teachers use language to portray certain 
concepts to learners is important (Vygotsky, 1978; Wertsch, 1991; Jones & Brader-Araje, 
2002). In addition, language is of central importance for this study, as epistemologies on the 
way ESL teachers use language to teach life sciences was explored and discussed. Furthermore, 
the influence of constructivism in education today can be seen in a variety of published 
curricula as well as instructional practices (Steffe & Gale, 1995; Leach & Scott, 2003). For this 
reason, this study follows a socio-constructivism approach; teachers’ perceptions tend to 
influence their experiences and, since this occurs in social constructs such as township schools, 
it is significant to critically analyse these social constructs.  
Teaching is a complex process that involves different phenomena integrated in producing 
cognitive and socially intellectual individuals. This may include phenomena such as language, 
subject matter, and pedagogical theories. All these aspects are influenced by the social 
constructs that takes place in societies (Weil-Barais, 2001). This study was based on township 
schools and how teachers in these township schools teach subjects such as life sciences using 
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their second language. This can be a challenging process as life sciences contains scientific 
terms that mostly arise from the Latin and Greek language (Oyoo, 2004). Since most township 
teachers are ESL speakers this can pose problems in terms of lesson delivery and conveying 
meaningful scientific concepts (Nyika, 2015; Department of Basic Education, 2011).  
2.2.2 The socio-constructivist perspective in science education 
Socio-constructivism has been applied widely throughout different disciplines to enforce some 
of the main themes and objectives emphasised in the theory. In addition, central to the socio-
constructivism perspective, the notions of community of practice, language, culture, and power 
struggles, are vital in comprehending the socio-constructivism perspective (Vygotsky, 1978). 
Lemke (1990) inferred that science education is culturally and socially embedded and therefore 
should be viewed on these merits. Thus, it is imperative that the perception of science education 
is addressed within a socio-constructivism perspective. When perceiving science education 
through the lens of a socio-constructivism perspective, a broader view is developed. According 
to Lemke (1990), scientific knowledge is culturally distributed and therefore dependent on 
social and societal structures. This implies that one cannot place science knowledge outside of 
social structures. 
Language is one of the most predominantly emphasised traits of the socio-constructivist 
perspective. Lemke (1990) stated that language is one of the most powerful cognitive tools that 
can be utilised to enforce science values, norms and attributes. In contrast, the cultural capital 
theory asserts that the language used in a science class mainly serves to reproduce class 
inequalities (Bourdieu, 1991). The reason for this is because native English speakers are 
exposed to the language of science at an early age and, through cultural relevance, they are 
accorded the necessary tools to succeed in schools, whereas their ESL counterparts are exposed 
to the science language only through formal schooling. Therefore, this leads to social 
exclusions and inequalities amongst the two groups. For this reason, Bourdieu (1991) believed 
that education legitimises inequalities by serving the middle class. In South Africa, learners 
from diverse ethnic groups speak various languages; so, since they are unfamiliar with the 
language of science, this poses a challenge when they are exposed to the scientific language.  
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2.3 Teachers’ perceptions in general 
According to Msimanga et al. (2017), perceptions are a set of multidimensional viewpoints 
about aspects of the world that arise from beliefs and individuals’ own experiences; whereas 
experiences are influenced by the different encounters that teachers engage in through teaching 
practices. Furthermore, Huerta, Garza, Jackson, and Murukutla (2019) defined perceptions as 
constructs composed of cognitive, affective and behavioural beliefs that teachers have about 
their teaching practice. In addition, the perceptions that teachers have about teaching are largely 
influenced by their social constructs; this may include the societies they live in, the educational 
experiences they underwent and the values and beliefs they have about various phenomena 
(Wheeler, Chiu, Maeng, & Bell, 2018). The researcher believes it is critical to study the impact 
that teachers’ perceptions have on teaching, especially if teachers are ESL speakers. As 
mentioned before, language is the basis for a range of cognitive processes such as thought, 
knowledge construction, and social interaction; hence, perceptions that science teachers have 
about teaching life sciences in English influences their engagement with lessons in classrooms 
(Setati, 2002).  
Science has led to radical changes in the way the individuals interact with each other (Huerta 
et al., 2019; Wheeler et al., 2018). These radical changes are brought about by the teaching of 
sciences in school systems and, through this process, learners develop skills that enable them 
to become active participants in science communities, and therefore to add valuable 
contributions to those science communities (Setati, 2002; Gudula, 2017; Huerta et al., 2019). 
However, in teaching these scientific skills, teachers come to science classes with certain 
perceptions that influence their methodology, interaction with the learners and their 
interpersonal relationships. These perceptions generally come from the experiences that 
teachers went through (Ismail & Jarrah, 2019). Moreover, Gudula (2017) inferred that teachers’ 
perceptions ultimately influence their judgement and reasoning in science classes, which 
eventually affects their behaviour in the classroom. In life-sciences classrooms, language plays 
a central role in determining the acquisition of life-sciences concepts but because most 
township life-sciences teachers are ESL speakers, language tends to impede how these concepts 
are portrayed since life sciences is comprised of its own unique language (Ferreira, 2011). In 
this way, the perceptions that life-sciences teachers have about teaching may differ from the 
actual experiences they go through. 
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Teaching is a complex process that is characterised by many domains which are all intertwined 
to ensure that the process is meaningful (Setati, 2002). Moreover, teachers bring to class, their 
own unique teaching philosophy. The teaching philosophy that teachers may have about their 
teaching process is a projection of their perceptions (Msimanga et al., 2017). This also affects 
the behaviour of leaners in science classes. Hence, teachers tend to change their teaching 
philosophy due to classroom encounters (Nomlomo, 2010). Therefore, this reinforces that 
experiences in the classroom affects teachers’ perceptions about teaching. 
Gudula (2017) inferred that teachers’ perceptions are informed by instructional practices and 
that instructional practices differ across various contexts. In townships such as Orange Farm, 
science classes are not typical to what is regarded as a standard science class. For instance, lack 
of basic resources such as laboratory equipment, are more common in these classes. Hence, 
teachers may have certain perceptions about what ought to be a standardized science class, in 
contrast experience an entirely different science class (Setati, 2002). In this way, the initial 
perceptions that these teachers may have held will be altered by their actual experience. This 
stresses the idea that perceptions are projections of classroom experiences. In light of this, the 
current study seeks to explore teachers’ perceptions and experiences in teaching using their 
second language; scrutinizing the language aspect. 
2.4 Teachers’ perceptions in language 
Language takes a central role in the educational system, the reason being that it facilitates 
learning, teaching, and the social interactions that occur in schools (Feez & Quinn, 2017; 
Prinsloo et al., 2018; Huerta et al., 2019). For this reason, teachers develop certain perceptions 
about the language used in school systems. These perceptions in turn form personal construct 
propositions that teachers may consider true about the use of language in the life-sciences 
classroom (Nomlomo, 2007; Ferreira, 2011). Such personal constructs may include perceptions 
about the medium of instruction, strategies that teachers develop to teach in a second language, 
and how these perceptions impact their practices. Studies by Ismail and Jarrah (2019) revealed 
that teachers’ perceptions in language are embedded in the socio-constructivist approaches 
whereby they believe that language facilitates both the teaching and learning processes. 
Therefore, it is vital that language policies are re-evaluated, especially in countries where 
English is the second if not third language for both teachers and learners.  
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Studies by Ferreira (2011), Msimanga and Lelliot (2013), and Prinsloo et al. (2018), all 
revealed that teachers’ perceptions and experiences in language are embedded in the larger 
socio-cultural environments, which include students, peer teachers, parents, administrators, 
families, communities, political or government environments. Since all these factors influence 
teachers’ perceptions and experiences in language, it can be deduced that they ultimately 
influence the teachers’ instructional practices. Life sciences is highly influenced by foreign 
languages such as Greek and Latin (Ferreira, 2011). So, teachers’ perceptions and experiences 
in the teaching of life sciences using English poses difficulties for these ESL teachers. In the 
study, “The influence of language on the teaching and learning of Natural Sciences in Grade 
7”, Gudula (2017) highlighted that teachers’ perceptions on teaching sciences are usually 
different to their experiences mainly because of the influence of the language of sciences in the 
classroom. This correlates with the study of Oyoo (2017) who emphasised the need to 
decolonise the curriculum by including both teachers’ and learners’ native languages in 
teaching and learning sciences.  
In the South African context, the language issue is a very sensitive topic and this results from 
the notion that South Africa is a diverse country with a diverse racial and linguistic background 
(Setati, 2002; Oyoo, 2004; Probyn, 2016; Gudula, 2017). Studies by Msimanga and Lelliot 
(2013) outlined that the language policy in the South African constitution influences the 
broader education system. Therefore, teachers and learners are at the centre of language 
policies implemented in the South African education system. However, since most schools 
teach using English as the medium of instruction, there are various problems that language 
poses in science classrooms. It is important to explore the experiences that life-science teachers 
face in trying to deliver the content in a language that is not native to them. In doing so, certain 
notions can be explored such as the science language, the strategies they use to combat 
language difficulties, and the larger language issues in science education (Probyn, 2016; 
Ferreira, 2011; Msimanga & Lelliot, 2013).  
Science is commonly associated with western culture and some cultures find it difficult to 
infuse science with their own cultures.  This calls for a multicultural approach in science 
education. South Africa is characterized by racial disparities that arose from past apartheid laws 
(Murphy, 1996). Due to such racial disparities, language issues in South African schools are 
prevalent, hence a multicultural approach to teaching sciences is highly recommended in 
ensuring that both teaching and learning is not negatively affected. Studies by Oyoo (2017), 
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Msimanga and Lelliot (2013) and Ferreira (2011), have highlighted that a multicultural 
approach in science education has the potential to ensure that teachers in township schools 
devise strategies that address language difficulties. 
In science classes it is significant that issues associated with language are eliminated, because 
they tend to impede on meaningful teaching and learning.  The medium of teaching and 
learning can be a contentious issue due to past relations. Henceforth, learners of different 
languages should be given fair treatment in these life sciences classes because the language 
used in the science classes should not disadvantage the ESL speakers (Murphy, 1996). This 
calls for teachers to inculcate scientific language bearing in mind that learners in these science 
classes are linguistically diverse. Studies by Dyers (2008), have shown that most science 
township teachers are more likely to code switch in their home languages and this may have a 
negative impact on learners’ performance in examinations such as in life sciences that demand 
the use of English language. Therefore, in an attempt to address such issues, the current study 
seeks to determine how and whether teachers’ perceptions may influence their teaching 
especially using their second language in life sciences classes. Mthiyane (2016) posited that 
teachers’ perceptions about language are rooted in every day experiences in these township 
schools and that discrepancies between the language of instruction, the scientific language and 
teachers’ and learners’ home languages may influence how life sciences is taught.  
2.5 Language issues in science education 
 2.5.1 The medium of instruction  
The English language is one of the most established languages in the world; it covers a wide 
sphere and it is therefore regarded as the international language of communication (Lee & 
Fradd, 1996; Haagk, 2003; Oyoo, 2004; Probyn, 2016; Ferreira, 2011; Prinsloo et al., 2018). 
Studies by Oyoo (2004), Probyn (2016), Ferreira (2011), and Boateng (2019) all revealed that 
English is used as the medium of instruction in many countries, both developed and developing. 
This extensive use of English as the medium of instruction has different implications for 
learning. As established before, learning occurs in the presence of language, and the language 
used to convey meaningful learning has the potential to affect the learning process. Since 
English is used as the medium of instruction in many learning environments, it has the potential 
to either make learning a meaningful process, or hinder learning from occurring (Oyoo, 2017; 
Msimanga et al., 2017; Boateng, 2019). Hence, studies show that the significance of the issue 
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is even greater, given that many non-English speaking countries, especially developing 
countries, also use English as the medium of instruction for science education (Boateng, 2019; 
Prinsloo et al., 2018; Feez & Quinn, 2017).  
In view of the fact that this study mainly tackles teachers’ perceptions and experiences in 
teaching life sciences using English, it is imperative to comprehend the role that teachers play 
in teaching using the language of instruction. Significant evidence demonstrates that teacher 
English proficiency impacts on the quality and type of teaching that teachers can engage in 
(Boateng, 2019; Belete, Bobe, & Cooper, 2017). Both Alidou (1997) and Brock-Utne (2015) 
have argued that low levels of proficiency of both teachers and learners can lead to less 
effective pedagogical practice and a reliance on teacher-centred interaction. This shows that 
English as the language of instruction has a large influence in the way lessons are conducted 
in life-sciences classrooms. In addition, life-sciences teachers in township schools are bound 
to be proficient not only in English but also in other South African official languages. This 
occurs mainly because learners in these schools are linguistically diverse and the science 
language is also diverse. Thus, bridging a gap between the learners’ languages, the medium of 
instruction and the science language poses difficulties for life-sciences teachers (Alidou, 1997). 
Studies by Ferreira (2011), Belete et al. (2017), and Boateng (2019) have revealed that the 
medium of instruction mostly benefits those who are native English speakers and disadvantages 
those who are ESL speakers. Given that South Africa is comprised of different languages, it is 
not surprising that the majority of ESL speakers find it difficult to articulate themselves clearly 
in science classes. This is corroborated by the findings of Oyoo (2004), Prinsloo et al. (2018), 
Alhamami (2019) and Boateng (2019) who all emphasised that ESL teachers develop certain 
misconceptions because they have to teach using a language that is foreign to them, and thus 
find it difficult to articulate some of the essential science concepts. This in turn negatively 
affects the teaching and learning processes because some of the most important aspects of life 
sciences are not portrayed appropriately to learners (Ferreira, 2011). Hence, this study explored 
some of the negative impacts of the language of instruction and how it impacts on life-sciences 
teaching.  
Teaching and learning takes place in the medium of instruction, which in most cases is English. 
Studies have shown that English is predominantly the preferred language of instruction, though 
it is a second language for most people (Probyn, 2016; Alhamami, 2019). This is prominent in 
township schools where the majority of teachers and learners in such schools are ESL speakers 
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(Ferreira, 2011). The language used in a life-sciences classroom informs teachers’ perceptions 
and experiences; hence, this study examined such influences. According to Oyoo, (2017) the 
language of instruction differs from scientific language; this implies that ESL teachers are 
tasked with not only learning to teach in English but also learning to teach the language of 
sciences. This calls for the re-examination of existing language policies in the South African 
constitution. 
2.5.2 The principle of inclusion and the impact of language in inclusive education 
Prior democracy South Africa was racially segregated and the extent of this segregation was 
seen in the education system and therefore there was a need for a more unitary system that 
would eliminate the unequal racial segregation (Murphy, 1996). As the apartheid era 
deteriorated, a more inclusive approach was introduced especially in the education system. 
Murphy (1996) claimed that there was a need for multidisciplinary and modification of the 
curricular. This was significant especially for the newly developed curricular as it needed to be 
more inclusive to the previously marginalized groups of individuals (Brook, 1996). Hence, the 
Department of Education devised strategies to create a more inclusive education system by 
eliminating injustices of the past. 
According to Murphy (1996) the notion of inclusion argues that schools can be more inclusive 
by integrating both the teachers’ and learners’ home-languages in the curriculum. This helps 
to eliminate certain stigmas that marginalize individuals especially those that are ESL speakers. 
Furthermore, recent studies such as those by Oyoo (2017), Gudula (2017), and Prinsloo et al. 
(2018) have highlighted that the language of instruction needs to be more accommodative and 
inclusive to allow individuals that are linguistically diverse to express themselves. This is 
achieved by the introduction of collaborative and cooperative teaching (Englebrecht, 2006). 
This is important as it helps to build a more co-joined society and it also establishes long lasting 
interactions between different societal systems. Today there are many multiracial schools that 
practice inclusive education and furthermore learners of such schools develop a more open 
mindset to learning. In this context inclusion means that all learners have equal rights to access 
the widest educational opportunities (Englebrecht, 2006).  
2.5.3 The impact of language in a science classroom 
Oyoo (2011) declared that language is a system of sounds, meaning, and structures that provide 
individuals with the ability to associate with the world. However, in science classrooms 
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language tends to impede learning, especially for learners who speak the medium of instruction 
as their second language (Oyoo, 2004). This is further corroborated by the views of Msimanga 
and Lelliot (2013) who claimed that the language of science is dissimilar from that which 
individuals use every day; hence, learners struggle to thoroughly build the register, discourse, 
and comprehension of the science concepts. Since most schools choose English as the medium 
of instruction, though the teachers and learners are not English speakers (Probyn, 2016), both 
teaching and learning sciences becomes negatively affected. Indeed, Lee and Fradd (1996) 
suggested that science learners not only have to learn the science language; they also need to 
learn the language of instruction. This has the potential to impede effective learning from 
occurring.  
In SA many township schools consist of multilingual individuals and since SA has 11 official 
languages, teachers in science classes may find it difficult to foster effective teacher-learner 
and learner-learner interactions (Mavuru & Ramnarain, 2019). Thus, Dyers (2008) posited that 
teachers in township schools have to cross-culture in order to effectively teach and ensure that 
scientific concepts are comprehensible to learners. However, this can be problematic because 
some teachers in these township schools are not proficient in the learners’ home-languages 
(Wong-Filmore, 1991).  
Mavuru and Ramnarain (2019) highlighted that science has its own peculiar language that is 
not familiar to both ESL teachers and learners. If teachers cannot understand or explain some 
of the scientific concepts due to language issues, it becomes difficult for them to ensure 
learners’ understanding of the concepts (Dyers, 2008). As mentioned before, ESL speakers 
have to firstly translate the science concepts to their home-languages before they can 
comprehend them. It becomes more difficult to do so if these concepts are misrepresented by 
teachers due to language difficulties. Hence, proficiency in the language of instruction is crucial 
for ESL teachers. 
Science teaching is meant to develop higher thought processes in learners, and teachers have 
to use appropriate language to ensure that they stimulate learners in order to tap into their 
thought processes.  However, due to language difficulties in science classes this is not obvious 
since Oyoo (2017) pointed out that cognition in science classes occurs when ESL speakers 
fully engage with their thoughts and are allowed to express themselves in their own home-
languages.  This shows the importance of language in science classes, particularly amongst 
ESL speakers. Studies by Ferreira (2011) and Dyers (2008), have shown that language is a 
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medium of thought and that many thought processes occur in one’s own language. In the SA 
context, the problem arises when ESL teachers have to teach unfamiliar scientific concepts to 
ESL learners (Mji & Makgato, 2006).  
The use of English as the medium of instruction disadvantages some ESL speakers (Bourdieu, 
1991), claimed. As such, Ferreira (2011) highlighted that English as the medium of instruction 
to some extent prevents autonomy of both ESL teachers and learners. Consequently, South 
African learners have performed poorly in both mathematics and sciences and according to 
Mavuru and Ramnarain (2019), this poor performance is largely due to language constraints 
that are prominent particularly in township schools. Since, teachers are central in ensuring 
effective teaching and learning, it is vital to evaluate their competencies in the usage of 
language in science classes (Mavuru & Ramnarain, 2019). It should be noted that teacher 
language competency is embedded in both the teachers’ perceptions and experiences. However, 
studies by Alhamami (2019), Oyoo (2017), and Dyers (2008), have shown that language 
proficiencies in science classes are not only crucial in understanding scientific concepts but are 
primary instigators of cognition and conceptual change. For this reason, the current study 
explored teachers’ perceptions and experiences in teaching life sciences using their second 
language.   
The linguistic backgrounds of ESL teachers and learners in township science classes, 
determines their level of engagement with the abstract scientific concepts and learner 
interaction (Boateng, 2019). Studies have shown that the level of interaction in science classes 
is directly related to the type of language that is used and that the use of home languages leads 
to more meaningful interactions (Mavuru and Ramnarain, 2019). However, this is problematic 
because the SA language policy advocates for the use of English as the medium of instruction. 
For ESL teachers and learners this causes numerous problems and may in turn affect the level 
of interactions that take place in these science classes. 
Teacher development programs in South Africa occurs mostly through English and Afrikaans 
(Mthiyane, 2016). However, not all schools have learners that are English first language 
speakers (EFL). Therefore, though some teachers may be proficient to teach life sciences for 
instance using English, some still prefer to code-switch and explain some concepts in a 
language that learners understand (Ferreira, 2011). Studies by Msimanga and Lelliot (2013), 
Nomlomo (2010), and Setati (2002), have shown that most mathematics and science teachers 
in township schools, prefer to teach and explain abstract concepts using their home languages. 
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In a way teachers fail to present these abstract concepts using the official language of 
instruction. Thus, they opt to code-switch every now and then.  
A point to note is that learners in South African township schools are faced with the difficulties 
of learning both the science concepts and the scientific language (Lin, 2016). Furthermore, 
because learners in township schools are linguistically diverse, teachers struggle to scaffold 
some learners in acquiring vital scientific concepts (Mavuru & Ramnarain, 2019). This affirms 
the need to address language problems in the teaching and learning process. As such, 
Msimanga and Lelliot (2013), and Mthiyane (2016) argued that both teachers and learners 
(ESL speakers) are disadvantaged and hence marginalized in the science classrooms because 
they are not afforded the privileges to use their home languages in science classes.  
Language plays a crucial role in assessments. Most township schools use English as their 
medium of instruction and in science classes some teachers employ strategies such as code-
switching to ensure learner understanding of science concepts. This becomes problematic when 
learners have to formally write examinations (Nomlomo, 2010). Examinations are written in 
either English or Afrikaans and therefore under examination conditions, the privileges of code 
switching learners enjoy during the teaching and learning process are not provided for. Studies 
by Mji and Makgato (2006), Oyoo (2017), Prinsloo et al. (2018), and Mavuru and Ramnarain 
(2019), have highlighted that learners’ poor performance is grounded in language issues.  
Hence, the persistence poor performance of SA learners in science and mathematics.  
2.5.4 The impact of language on the nature of science 
Life sciences is one of the linguistically rich subjects that comprises of terms that are vast from 
everyday language (Ferreira, 2011). In not so clear terms though the Curriculum and 
Assessment Policy Statement (CAPS) stipulates that life sciences teachers should teach the 
nature of science by ensuring that the vital science concepts and values are comprehended by 
learners (DBE, 2011). According to Lederman (1999), the nature of science includes the body 
of knowledge, a set of methods or processes, and a way of knowing.  It is vital that life-sciences 
teachers have a holistic view of the nature of science so that effective teaching may take place. 
Studies by Mji and Makgato (2006), Taylor (2008), and Mthiyane (2016), have shown that 
teachers do not have adequate knowledge about the nature of science and this tends to affect 
learner performance in the sciences (Mji & Makgato, 2006) particularly in assessments that 
have high cognitive demand on learners. Due to poor language proficiencies in life-sciences 
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classrooms, the teaching of the nature of science is compromised especially that it is taught in 
a foreign language with different values and constructed in a completely different content from 
which the learners are familiar with.  
Taber (2008), posited that the curriculum requires teachers to teach nature of science explicitly. 
This implies lessons should be structured in a way that encourage learners to develop 
knowledge, skills and values that are embedded in the culture of science (Gudula, 2017), which 
is different from theirs. Because of lack of proficiency in the language of instruction, Taber 
(2008) contends that teachers fail to create an environment that allows learners to engage, 
explore and discover new epistemological ideas. Thus, this affirms that language difficulties 
can inhibit effective teaching and learning. Teachers have difficulties in conceptualizing the 
nature of science explicitly due to inabilities to communicate effectively and explain concepts 
clearly to science learners (Lederman, 1999). Dogan and Mihladiz (2013) pointed out that the 
nature of science is defined as an intersection that consists of philosophy, history, sociology 
and psychology.  One notable aspect about these intersections is their interdependency on 
language.  It is through language that relations between the tenets of the nature of science can 
be formulated (Gudula, 2017). Hence, teachers’ perceptions on teaching life sciences using 
their second language is pertinent in this day and age.  
2.5.5 How language affect assessment in South African township schools 
According to Mji and Makgato (2006) language of instruction is one of the most leading 
contributory factors to poor learning in South Africa; they argue that second language speakers 
are disadvantaged when it comes to learning because they are taught in a language that is 
different from their own. This further leads to poor performance as abstract scientific concepts 
are not well understood and conceptualised. Vygotsky (1978) pointed out that language is one 
of the most powerful tools that allows one to process thoughts, ideas and concepts. Hence if 
one cannot comprehend the language used in class, it becomes a barrier to one’s learning. Since 
the medium of instruction in most South African schools is English; it has been found that 
some learners from rural and township schools find it difficult to conceptualise the content 
taught (Mji & Makgato, 2006). For an example, in a Life Sciences class many of the 
terminologies used originate from Greek and Latin, thus learners find it difficult to comprehend 
such terms as they are too abstract and cannot be translated to their home language.  
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Bourdieu (1991) on his notion of cultural capital argued that those from affluent families 
possess the relevant cultural capital. For an example in a multicultural classroom, learners from 
affluent families are advantaged when it comes to the medium of instruction as they are more 
proficient in English since most of them have been exposed to the language from an early age. 
This disadvantages their counterparts since they are mostly exposed to the language of 
instruction at school. This further perpetuates inequalities that exist between different socio-
economic classes. Graven (2013) posited that socio-economic status results in class distinctions 
between different groups of individuals and that leads to inequalities arising in the classroom. 
On the contrary, such inequalities may lead to poor performance of some learners that are 
underprivileged. Some learners that are facing dire conditions of poverty often find it difficult 
to cope with the scope of the work they are required to do at schools (Mji & Makgato, 2006).  
2.5.6 Strategies teachers implement to counteract learners’ difficulties learning 
science language 
Township science teachers have adopted the use various strategies as a way of ensuring that 
language difficulties in science classes are eliminated. However, in light of the fact that South 
Africa is linguistically diverse, it is imperative that teachers implement strategies that are 
effective and increase the acquisition of scientific concepts by learners. Therefore, the 
following strategies have been regarded as most effective when combating language difficulties 
in science classes. 
2.5.6.1 Code Switching  
In South African classrooms, code-switching is one of the widely applied strategies to give 
meaning to science concepts and science language (Ferreira, 2011). Code-switching involves 
going from one language to the next (Cook, 1991). This implies that teachers should be 
multilingual and fluent in more than one language (Setati, 2002). Furthermore, Rollnick and 
Rutherford (1996) asserted that using the learners’ home language has the potential to convey 
a powerful meaning to abstract science concepts. In addition, Oyoo (2017) emphasised that 
code-switching serves as a bridge between the learners’ home language and the science 
language however, although viable, to some extent it waters down some of the fundamental 
science concepts. Also, since code-switching is against policy, some teachers are reluctant to 
engage learners in their home language (Ferreira, 2011). Oyoo (2011) argued that the language 
teachers use in a science class is constrained by the requirement of the content to be taught and 
learnt, thus teachers may feel reluctant to engage learners in their home language. 
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Township schools are generally multicultural schools, and since learners in these schools are 
mostly ESL speakers, life-sciences teachers resort to code-switching as a way of fostering 
scientific concepts that are mostly problematic to learners (Nomlomo, 2007; Mthiyane, 2016; 
Probyn, 2016; Feez & Quinn, 2017; Prinsloo et al., 2018; Alhamami, 2019). Studies reveal that 
code-switching is the preferred method applied by life-science teachers and they also show that 
code-switching is used to facilitate communication and interaction between teachers and 
learners. However, some studies show that, though regarded a fruitful process, code-switching 
can also contribute to science-language problems that occur in life-sciences classrooms 
(Boateng, 2019; Oyoo, 2017). Such problems can include the inability of teachers to speak all 
the different languages that are present in that particular class. Learners in a life-sciences class 
have different linguistic backgrounds and, because of this, teachers may only explain some 
concepts to learners who speak the same language they speak, and thus disadvantage those who 
speak a different language. Moreover, since code-switching involves moving from one 
language to the next (Prinsloo et al, 2018), it is unlikely that teachers are proficient in all 11 
official languages. Hence, it can be difficult to accommodate all learners from different cultural 
backgrounds. 
Multicultural schools, such as those in townships, face a difficult language barrier as they 
consist of teachers and learners who are ESL speakers. Furthermore, most teachers and learners 
in life-sciences classrooms encounter the science language only when engaged in the teaching 
and learning process; this in turn affects their ability to effectively communicate the essential 
science concepts that are prescribed in the curriculum (Setati, 2002; Oyoo, 2017). In such 
situations, it is crucial to devise strategies that ensure effective teaching and learning. The 
notion of code-switching merely seems to serve as a way of ensuring that science scientific 
concepts are mastered. Research shows that life-science concepts are abstract and difficult to 
master for those who are not proficient in the language of instruction and, since teachers have 
to teach in a multilingual classroom, they need to find appropriate teacher-support methods to 
ensure meaningful teaching and learning (Ferreira, 2011; Oyoo, 2017.  
2.5.6.2 Practical work and Analogical models  
Wellington and Osbourne (2001) emphasised the importance of practical work in science. 
Practical work forms a link between learners’ experiences, communication, and their 
perceptions (Mthiyane, 2016). While practical work in science is one way to combat the 
language barrier, Lemke (1990) suggested that the usage of analogical models can help create 
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the visualisation of abstract scientific concepts. Meanwhile, the usage of various strategies such 
as inquiry, practical work, analogical models, and code-switching, all play a role in minimising 
the language difficulties that second-language speakers experience (Ferreira, 2011). It is 
equally important to acknowledge that communication between a teacher and learners and 
among learners becomes crucial in making learners fluent speakers of the science language 
(Lemke, 1990). In addition, findings by Yore and Treagust (2006) suggested that science has 
been rooted in western science; hence, the language of life sciences is difficult to master and 
unfamiliar to most second-language speakers (Ferreira, 2011).  
2.5.6.3 Inquiry  
In life sciences the Curriculum Assessment Policy Statement (CAPS) emphasises that one of 
the aims of life sciences is to do sciences (DBE, 2011). This pertains to a more hands on 
approach to learning sciences; therefore, advocating for an inquiry based teaching approach 
(Ramnarain & Hobden, 2015). Studies have suggested that through inquiry some language 
difficulties that are prominent in life-sciences classes can be eliminated (Feez & Quinn, 2017).  
Inquiry-based education is characterised by different perceptions; it has certain benefits and 
challenges. One of the benefits of inquiry-based education is that it encourages scientific 
thinking through the testing of ideas by encouraging learners to tap into their everyday 
experiences (Diale, 2010). This implies that, through inquiry, learners develop certain scientific 
skills such as investigative skills and innovation. Diale (2010) posited that inquiry-based 
science teaching allows learners to gain a greater comprehension of scientific concepts. This is 
beneficial because learners are encouraged to actively engage with scientific knowledge. 
Hence, through this active engagement, learners are able to acquire certain cognitive and 
interpersonal skills. In addition, Diale (2010) suggested that inquiry-based science education 
can be beneficial in ensuring conceptual change. In the same vein, given that language forms a 
barrier between effective communication of the teacher and learners, strategies such as inquiry 
are envisaged to promote effective teaching and learning as learners learn science by doing and 
not through teacher explanations in a language that they are not proficient in. 
2.5.6.4 Transliteration  
Transliteration is one of the methods widely used by life-sciences teachers in township schools; 
this involves a learner who is fluent in both the home language and English to interpret and 
explain life-sciences concepts to other learners (Gudula, 2017; Prinsloo et al., 2018; Boateng, 
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2019). This strategy is implemented to help convey life-sciences concepts that are mostly 
difficult to comprehend by learners. However, Mthiyane (2016), Feez and Quinn (2017), and 
Alhamami (2019) suggested that transliteration leads to more confusion and the meaning of 
some valuable scientific concepts is lost. This is because learners may not be proficient in all 
the languages that are present in the classroom, and since teachers and learners in township 
schools are mostly multilingual, it can be difficult for other learners that do not speak the same 
language as the one explaining these concepts to understand. These studies offer alternative 
methods to overcoming language problems that arise in science education. It can therefore be 
said that proficiency in English is of utmost importance for science teachers, and a lack of 
proficiency in the language of instruction impedes meaningful learning from occurring (Nyika, 
2015; Mthiyane, 2016; Msimanga & Lelliot, 2013: Boateng, 2019).  
2.6 Summary of chapter two  
This section discussed the various aspects that are related to the issues of language in science 
education. It was elaborated that the study is underpinned by the socio-constructivist 
perspective. The reasons were given why the study is guided by this theoretical framework. 
Furthermore, relevant literature that is related to the research study was thoroughly explored. 
In the next chapter there will be an in-depth discussion of the methodology that was 
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CHAPTER THREE: METHODOLOGY 
3.1 Introduction 
In the previous chapter, relevant literature that informs this study was reviewed and discussed. 
In this section, the research design and methodology are comprehensively discussed with 
justification for their relevancy to the study. Furthermore, the research aim, questions, sampling 
techniques, data-collection methods, data analysis, ethical issues concerning reliability, 
validity, credibility, and transferability will be outlined and justified for the suitability of the 
study. In adherence with the ethical issues the research findings were sent back to the 
participants to verify whether what transpired in the interviews and observations was correctly 
interpreted and presented. Furthermore, this was to ensure that no participant was 
misinterpreted. 
3.2 Research Design and Methods 
This study followed a qualitative approach in order to discuss teachers’ perceptions and 
experiences in the teaching of life sciences using English. Creswell (2011) pointed out that a 
qualitative research design allows for the investigation of phenomenon within its real-life 
context. The design was suitable for this study because data was collected from life-sciences 
teachers in real classrooms in township schools. Similarly, a qualitative approach makes it 
possible to study “things in their natural settings, attempting to make sense of or interpret 
phenomena in terms of the meanings people bring to them” (Denzin & Lincoln, 2005: 3). 
According to Mavuru and Ramnarain (2017), qualitative research is a naturalistic approach that 
seeks to comprehend phenomena in context-specific settings where the researcher does not 
influence the case. This allows for a deeper understanding of the issues studied and ensures 
that the data obtained is valid and reliable. In addition, Mavuru and Ramnarain (2017) inferred 
that the main characteristic of qualitative research is its focus on the intensive study of specific 
cases of a phenomenon. Since this study focused on life-sciences teachers in life-sciences 
classrooms, in-depth data was gathered it provided insights into a particular phenomenon on 
how life-sciences teachers teach using English. A qualitative design provides the researcher 
with in-depth knowledge about the participants’ perceptions and experiences (Creswell, 2011; 
Mavuru & Ramnarain, 2017; Patton, 2002). Hence, a qualitative design was appropriate for 
this study because it allowed the researcher to obtain valuable data about teachers’ perceptions 
and experiences in the teaching of life sciences using English.  
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3.2.1 Research questions, aims and objectives 
This study was guided by the following research questions.  
1. What are teachers’ perceptions regarding the teaching of life sciences using English, 
which is their second language? 
2. How do teachers experience the teaching of life sciences using English, which is their 
second language? 
The aim of the study was to determine teachers’ perceptions and experiences in the teaching of 
life sciences using their second language. 
To achieve this aim, the following objectives were set: 
1. To establish teachers’ perceptions regarding the teaching of life sciences using English; 
which is their second language. 
2. To explore teachers’ experiences in teaching life sciences using English; which is their 
second language. 
3.3 Selection of participants 
Richard and Morse (2007) highlighted that the researcher should choose respondents that will 
suit the nature of the study. In addition, before the sampling process occurs the researcher 
should consider the purpose of research, representatives of the sample, availability of 
participants, accessibility of the site, and participants (Richard & Morse, 2007; Creswell, 2011; 
Gudula, 2017; Oyoo, 2017; Prinsloo et al., 2018).  This allows for the selection of participants 
that are most apposite and significant for the study. Therefore, the sampling technique used for 
this study was a purposeful and convenient technique (Patton, 1990). Six teachers who are ESL 
speakers were selected from six different township schools for the study. The schools were 
located in Orange Farm, a township consisting of diverse cultural and linguistic groups. In 
addition, the schools selected used English as the medium of instruction, with the majority of 
teachers and learners being ESL speakers. According to Patton (1990), purposeful sampling 
allows for the selection of information-rich cases, where the researcher can discover a great 
many issues regarding the matter at hand and, in this case, teachers’ perceptions and 
experiences in teaching life sciences using English; which is their second language if not third. 
Furthermore, Etikan et al., (2016) claimed that purposive sampling allows for the selection of 
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participants that provide a distinctive and informative rich value to the study. The life-sciences 
teachers selected all had different teaching experiences: two novice teachers (zero to two 
years), two relatively experienced teachers (three to five years) and two quite experienced 
teachers (six years and above). The assumption was that teachers at various levels of 
experiences may have different perceptions and experiences in the teaching of life sciences 
using English. This was vital for this study as teachers’ experiences was one of the fundamental 
aspects that the researcher explored. Denzin and Lincoln (2005) revealed that those involved 
in qualitative research should be directly linked or affected by the problem researched. Hence, 
the selected participants were directly affected by the language employed in township schools. 
Table 3.1 shows the teachers’ profiles. 
Table 3.1: Participants’ profiles 
  Participants Pseudonyms 
Mulalo Zanele Sizwe Koali Shilubane Phale 
Gender Male Female Male Male  Male Male 
Home 
language 
Tshivenda IsiZulu IsiZulu Sesotho Xitsonga Sesotho 
Teaching 
experience 
2 2 5 4 16 37 
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3.4 Data Collection procedure 
Data was collected via two modes, which are interviews and lesson observations.  
 
3.4.1 Administration of interviews 
Interviews are one of the data collecting methods that have been widely applied to gather 
qualitative data about different phenomenon. Gay and Airasian (2000) defined interviews as 
modes of data collection that are purposeful and involve the interaction between two or more 
people. Setati (2002) suggested that interviews are used to collect data that elicits in-depth 
information about participants’ perspectives and experiences. The use of structured interviews 
allowed the researcher to obtain deeper perceptions about the teaching of life sciences using 
English. Structured interviews involve the researcher asking questions which are specified 
beforehand and adhering to them in the given order (Setati, 2002; Patton, 2002; Ferreira, 2011; 
Prinsloo et al., 2018). The utilisation of structured interviews allowed the researcher to gain 
appropriate and comparable data from all six participants.  
Richards and Morse (2007) suggested that interviews are the recommended instruments in 
order to obtain in-depth knowledge about participants’ thoughts, beliefs, knowledge, reasoning, 
motivation, and feelings about certain themes or aspects. Hence, individual interviews were 
utilised to obtain data about teachers’ perceptions in teaching life sciences using English. 
Moreover, Lincoln and Guba (1985) recommended that certain steps should be employed 
before conducting interviews; this includes introducing participants to the study and the 
procedure to be followed. In this way participants are aware of what is required of them and 
they can engage thoroughly with the interview questions. In this study, participants were 
informed beforehand of the nature of the study and what it entailed.  
Gudula (2017) maintained that the utilisation of interviews presents both advantages and 
disadvantages, which have the potential to influence the type of data obtained by the researcher. 
Some of the advantages of using interview schedules are that they are: flexible, adaptable, 
present the researcher with the ability to probe and clarify, the ability to include non-verbal 
behaviour, and produce a high response rate for non-readers. Therefore, this allowed the 
researcher to structure questions that revealed in-depth information about participants’ 
perceptions on the phenomenon of language. In contrast, there are some disadvantages that are 
associated with using interviews to obtain qualitative data. Setati (2002), Mills (2011), Feez 
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and Quinn (2017), all noted that some of the disadvantages associated with interviews are that 
they are time-consuming, there may be interviewer bias, and this may result in leading 
questions. This has the potential to negatively influence the type of data that can be obtained. 
This being the case, the researcher administered interviews with this in mind.  
Data collection firstly involved interviewing each of the six teachers once using a structured 
interview schedule to establish teachers’ perceptions regarding the teaching of life sciences 
using English. The interviews took up to 15 minutes and since the language aspect was 
evaluated, teachers’ responses were not confined to English. This allowed the researcher to 
establish the perceptions of life-sciences teachers in teaching using English. Some of the 
questions from the interviews were meant to elicit teachers’ perceptions about the SA language 
policy, the impact of English as the medium of instruction and the various strategies employed 
by life-sciences teachers in science classes. Once the interviews were conducted, they were 
transcribed and analysed.  
3.4.2 Administration of lesson observations 
Mills (2011) described observations as the information collected by the researcher as the event 
under investigation occurs. In addition, observation allows the researcher to obtain direct 
information about human interaction and thus provides the researcher with the opportunity for 
a detailed analysis (Setati, 2002; Patton, 2002; Mills, 2011). In this study, the six teachers were 
observed once whilst teaching a Grade 11 Life Science topic and this allowed the researcher to 
correlate the relationship between the interviews conducted and the findings from the 
observations. In addition, Gudula (2017) postulated that observations allow the study of 
phenomena at close range with many of the contextual variables present. These contextual 
variables included the language that was used as the lesson progressed, and how life-sciences 
teachers experienced the use of English in a life-science class. Observations were suitable for 
this study because they provided a more detailed analysis on the individual teacher’s use of 
language in a science classroom. Furthermore, this enabled the researcher to gather 
comprehensive data about teachers’ experiences in teaching life sciences using English.  
 
To gain insights into teachers’ experiences in teaching life sciences using English, each teacher 
was observed once whilst teaching a life-sciences lesson to Grade 11 learners. A revised 
Reformed Teaching Observation Protocol (RTOP) was used to capture the level of both each 
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teacher and their learners’ involvement during the lessons (Sawada et al., 2000). In particular, 
incidences of learner engagement with the content, teacher–learner and learner–learner 
interactions were captured and scored using the RTOP rubric. Both the interviews and lessons 
were audio-recorded and video-recorded respectively with permission from the participants. 
Mills (2011) pointed out that observations allow the researcher to examine non-elicited 
behaviour as it happens. Hence, this was significant in obtaining a holistic experience on how 
language is used in the classroom. In the same vein, Creswell (2011) inferred that observations 
provide a more complete description of the phenomenon that would be impossible by analysing 
interview documents. The observations allowed the researcher to gain insights into the 
experiences of teachers and how they teach using English in a life-sciences classroom. The 
following table 3.2 shows a summary of the lessons observed. 
Table 3.2: Summary of lessons observed in the six teachers’ classes  
Names  Class number Topic  
Mulalo 11 A  Gaseous exchange: Functioning 
of the ventilation system 
Zanele 11 C Gaseous exchange: Respiratory 
diseases 
Sizwe 11 A Excretion: Role of the organs, 
The lungs, kidneys and Bladder 
Koali 11 D Excretion: Urinary system 
Shilubane  11 B Gaseous exchange: The effects 
of smoking on gaseous exchange 
Phale 11 D Excretion: Nephron structure 
and functioning 
 
3.5 Data analysis 
There were two sets of data collected, one set from interviews and the other set from lesson 
observations. Each of the data sets were analysed separately as follows. 
3.5.1 Analysis of interviews 
Data analysis entailed breaking down the data gathered so that each part was carefully 
interpreted and correlations were made (Bryman & Burgess, 1994). In this study, interviews 
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showing evidence of teacher and learners’ involvement during the lessons were transcribed 
verbatim. Data was coded and examined using an interpretive approach (Fontana & Frey, 
2003). The information was fragmented down into smaller items and each teacher’s responses 
were thoroughly elucidated, analysed and interpreted to make evocative interrelation between 
other participants’ replies (Cohen et al., 2000). Tendencies between the participants’ replies 
were observed for any incipient themes. A relation between themes and the research questions 
was articulated and inferred. In addition, Fontana and Frey (2003) suggested that an interpretive 
approach allows the researcher to effectively evaluate interview transcripts by linking any 
apparent trends that may arise and establish the relationship between such trends by breaking 
them into themes. In this case, the trends from six participants were related, and any emerging 
theme was thoroughly explored.  
3.5.2 Analysis of lesson observations 
The lesson observations were scored using the RTOP rubric developed by Sawada et al. (2000) 
and the themes between the different lessons were formulated using an interpretive approach, 
and a relation between teachers’ score and themes was explored and discussed. Teachers’ 
scores were determined in the following ways. The RTOP rubric has five subscales. The first 
subscale is based on lesson design and implementation, this indicates the teachers guided lesson 
plans and how they account for their lesson, the total score for each RTOP item is out of 20. 
The second sub-scale, propositional pedagogical knowledge which determined the knowledge 
teachers have about learners. The third subscale was procedural pedagogical knowledge, that 
indicated the learners’ involvement in the lesson. The fourth subscale was learner-learner 
interaction, which measured how learners interact with each other through critical thinking and 
effective communication. The last subscale, learner-teacher interaction, measured the level of 
interaction between teachers and learners and how communication occurred. The instrument is 
standardized with five indicators from 0, which means ‘never occurred’, to 4, which means 
‘very descriptive’ (Mavuru & Ramnarain, 2019).  
3.6 Validity and Reliability 
The reliability and validity of a research study are both crucial in ensuring that the findings are 
true and valid. Hence, reliability can be defined as the extent to which results are consistent 
over time, and an accurate representation of the total population under study can be observed; 
if the results of a study can be reproduced under a similar methodology, then the research 
instrument is considered to be reliable (Lincoln & Guba, 1985). In the same vein, validity can 
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be defined as the accuracy and truthfulness of the research study (Lincoln & Guba, 1985). To 
ensure the validity and reliability of the data from interviews and observations, the researcher 
read the textual data repeatedly, and reviewed emergent patterns and trends. The researcher 
also validated the interpretations by checking with the participating teachers on any emerging 
themes.  Additionally, to ensure that the results obtained were trustworthy, transcripts were 
sent back to participants to review whether the contents of the transcripts correctly reflected 
their views. Furthermore, evidence was presented of iterative questioning of the data, returning 
to examine it several times. This addressed the issues of credibility, confirmability, 
dependability, and transferability as posited by Lincoln and Guba (1985). Both interviews were 
analysed and transcribed as soon as data was collected. Later on the data was analysed again 
to check for consistency. Furthermore, the participants were provided with the findings to 
clarify and confirm if the findings were interpreted thoroughly. 
3.7 Ethical Considerations 
It is crucial for the researcher to respect participants’ views and their perceptions regarding any 
phenomenon that is under investigation; hence, ethical issues such as participants’ autonomy, 
beneficence, and justice should be upheld by the researcher (Fontana & Frey, 2003; Mills, 
2011; Creswell, 2011). To ensure that the study was ethical, it adhered to the ethical principles 
set by the University of Johannesburg. Participants were informed of the progress of the 
research at all times. Since data was collected through interviews and observations, permission 
was sought from participants to audiotape or videotape either the interview or the lesson 
observed. Furthermore, the participants were kept anonymous to protect their confidentiality 
and they were notified that they may withdraw from the study at any given time. Withdrawal 
from the study would not have any repercussions. The data obtained was solely used for the 
purpose of this study. Contact details of the researcher were provided to the participants so that 
they could contact the researcher at any given time. 
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CHAPTER 4: RESEARCH FINDINGS 
4.1 Introduction 
This chapter presents the findings that were obtained from the teacher interviews and lesson 
observations. The chapter is divided into two sections. The first section presents the findings 
from the analysis of interview data which focused on the teachers’ perceptions. The second 
section presents findings from lesson observations, which mainly focused on the teachers’ 
experiences.  
To answer the first research question pertaining to the teaching of life sciences using English, 
there were three themes that emerged from the analysis of interview data in relation to the 
teachers’ perceptions. The findings are presented according to the themes that emerged. The 
first theme is: Teachers had mixed views regarding the South African language policy 
disadvantaging township learners who are English-second-language speakers. The second 
theme is: Teachers identified strategies they used to address language difficulties in their life-
sciences classes. The last theme is: Teachers perceived the use of English language to be a 
barrier in the teaching and learning of life-sciences. The findings from the six interviews are 
presented collectively to show the differences in the teachers’ perceptions and experiences in 
teaching life sciences using their second language. In terms of the teachers’ perceptions, direct 
quotations from the interview transcripts are provided in order to authenticate the findings. 
Teachers’ responses were analysed and interpreted to make meaning of their perceptions.  
In order to answer the second research question, which explored the teachers’ experiences in 
teaching life sciences using English, which is their second language, the findings from the 
observations are presented. RTOP rubric was used to score the teachers’ implementation of 
various stages in their observed lessons. The teacher scores for the different RTOP were then 
interpreted against the classroom episodes observed. Relationships regarding what transpired 
in the lesson and the responses from the interviews were then related in order to determine how 
their perceptions impacted on how they taught.  
 
4.2 FINDINGS FROM INTERVIEWS 
The following table 4.1 shows the coding and analysis of data from the interviews which 
informs the themes under which the findings are presented. 
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Table 4.1: Coding analysis of data from interviews 
Codes  Category Emerging themes 
i. Most learners become 
disadvantaged because English as 
a language is only used at 
schools. 
ii. Most of the learners don’t 
understand English. 
iii. In Life Sciences there are words 
that you cannot express in 
vernacular. 
iv. Learners that are doing sciences 
don’t have language barrier. 
v. Stick much to English. 
vi. Teaching life sciences in English 
is good. 
vii. Interact with people. 
viii. Some words that you cannot 
translate to English. 
 
a. The language policy lacks 
inclusion of other diverse 
cultural groups. 
b.  There is a strong need to 
revise the S.A language policy. 
c. English as the medium of 
instruction allows for learner 
participation in the global 
scientific field. 
d. Communicative skills. 
e. Misconceptions. 
f. Lack of classroom 
engagement. 
g. Learners’ poor performance. 
 
Teachers had mixed 
views regarding the South 
African Language Policy 
disadvantaging township 
learners who are English -
second -language 
speakers. 
i. Videos from You-Tube. 
ii. Make notes that are more 
accommodative to learners. 
iii. Codeswitch every now and then. 




d. Practical examples. 
e. Reciting.   
 
The strategies perceived 
by teachers as most 
effective to counteract 
language difficulties in 
life-sciences classes and 
elicit learner engagement. 
i. Learners participate in their home 
languages. 
ii. Less learner participation in 
English. 
iii. Learners use their home 
language. 
a. Little engagement in the 
language of instruction. 
b. More engagement in the home 
language. 
Teachers perceive the use 
of English as their second 
language a barrier in the 
teaching and learning 
engagement in life-
science classes. 
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4.2.1 Theme 1:  
Teachers had mixed views regarding the South African Language Policy disadvantaging 
township learners who are English-second-language speakers 
The South African (SA) language policy stipulates that learners from grade 4 to grade 12 in 
schools should be taught in English (Greenfield, 2010; The Department of Basic Education, 
2011; Oyoo, 2017). However, the problem with this stipulation is that not all SA learners are 
English-first-language speakers (EFL). As established before, teachers in township schools are 
ESL speakers and since the SA language policy advocates for the usage of English in schools, 
both teaching and learning becomes affected by the implementation of this policy. According 
to the interviews, Zanele, Koali and Mulalo regarded the SA language policy as fair and 
efficient since it accommodates different individuals from different cultural backgrounds. In 
addition, the three teachers emphasised the importance of communicating and interacting with 
individuals from various cultural backgrounds. In support of the current findings, Boateng 
(2019) asserted that English as the universal language allows individuals from various spheres 
of the scientific body of knowledge to communicate efficiently with each other and interact 
coherently. Moreover, Mji and Makgato (2006) highlighted that English in South African 
schools is significant because it allows for the interface of linguistically miscellaneous cultures 
to come together as one. Hence, this supports the views of Zanele, Koali and Mulalo that the 
SA language policy accommodates learners and teachers that are linguistically different. The 
three teachers’ perceptions can be influenced by their experiences as relatively novice teachers. 
In addition, this perception that English is advantageous for science learning could be a result 
of the type of training that the three teachers were exposed to; for instance, since they are novice 
teachers, they were exposed to similar higher education and hence their perception of the 
language policy. 
The findings revealed that although some participants supported the SA language policy, others 
argued against it. The views of Phale, Shilubane and Sizwe were all against the SA language 
policy. For instance, Phale highlighted that the SA language policy mostly benefits learners 
from former “Model-C schools” (the Model-C schools were for only white learners during the 
apartheid era) as opposed to learners from township schools. This was further corroborated by 
the views of Shilubane and Sizwe, who also stressed that the usage of English in SA schools, 
mostly benefits learners from affluent schools. The basis for their argument was that most 
township schools consist of both teachers and learners that are ESL speakers. This affects both 
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teaching and learning, since the SA language policy stipulates that learners should be taught in 
English. Furthermore, the studies from Mji and Makgato (2006), Ferreira (2011), and Oyoo 
(2017), also supported the notion that the SA language policy impedes learning and teaching 
in township schools, since the majority of learners and teachers are ESL speakers. The 
argument is that because South Africa is both culturally and linguistically diverse, it is 
imperative that the teaching and learning process should be inclusive of all learners, which is 
not possible when the English language is used as the only medium of instruction.  
One aspect that can be drawn from the research findings is that language plays a pivotal role in 
both teaching and learning. In terms of the SA language policy, the findings revealed that all 
the teachers interviewed had mixed perceptions on the language policy. However, one notable 
similarity from the six interviews is that all teachers advocated for the revision of the SA 
language policy. One of the main reasons for this, was that the SA language policy should be 
revised in consideration of individuals from different contexts, such as those from township, 
rural, and suburban schools. All participants emphasised the need to include teachers’ 
perceptions when reviewing and revising the SA language policy. On the contrary, studies by 
Msimanga and Lelliot (2013), Nyika (2015), Oyoo (2017), and Mavuru and Ramnarain (2019), 
have all shown the difficulties in revising the SA language policy so as to include all the 
individuals from all the different linguistic groups. In addition, one of the key difficulties 
highlighted from these studies was that South Africa consists of 11 official languages, thus it 
is very difficult to accommodate everyone from such diverse linguistic groups. 
English as the medium of instruction poses many challenges in life-sciences classes; this is 
because science on its own consists of a language that is different from the one both teachers 
and learners are accustomed to. Therefore, from the research findings, it is evident that 
participants viewed English as the medium of instruction, as having both advantages and 
disadvantages. For example, Mulalo and Phale, both agreed that teaching life sciences using 
English allows learners to participate in the “global scientific field” and this is advantageous 
as it allows them to broaden their knowledge by interacting with individuals from different 
parts of the world. In addition, studies by Ismail and Jarrah (2019) and Ferreira (2011) have 
shown that the usage of English in life-sciences classes can be advantageous because it equips 
learners with the necessary skills to engage effectively with others in the scientific world. 
However, not all participants agreed that English as the medium of instruction is advantageous 
in science classes. Koali, Zanele and Shilubane argued that English in science classes can lead 
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to certain misconceptions. These misconceptions arise when English everyday words are used 
in life-sciences’ contexts with new (and often more explicit) meanings. For example, the word 
‘photo’ is associated with light in life-sciences, however learner may interpret it in a different 
way, which may lead to misconceptions.  Similar studies by Setati, Chitera, and Essien (2009), 
Oyoo (2004; 2017), and Mavuru and Ramnarain (2019) have all highlighted that the usage of 
English everyday words in science classes can lead to learners’ misconceptions. 
The research findings suggest that English as the medium of instruction is advantageous 
because it equips learners with the necessary communicative skills that will allow them to 
become active participants in the scientific body of knowledge. However, Zanele described the 
usage of English in life-sciences classes as being problematic because some learners refrain 
from engaging. This lack of engagement in life-sciences classrooms is mainly caused by 
language difficulties and lack of proficiency in English. Recent studies by Alhamami (2019), 
Boateng (2019), and Mavuru and Ramnarain (2019) have also underscored the importance of 
both teachers and learners being proficient in English in order to engage meaningfully in 
science classes. Furthermore, the findings revealed that all six teachers perceived themselves 
to be fairly proficient in teaching life sciences using English. However, some participants 
indicated the significance of being proficient not only in English but in the learners’ home 
languages too.   
Studies have shown that the usage of English in life-sciences classes have had a great effect on 
learner performance (Setati, 2002; Mji & Makgato, 2006; Ferreira, 2011; Mavuru & 
Ramnarain, 2019). Similarly, the participants concurred that English in life-sciences classes is 
the major contributory factor to learners’ lack of attainment of science concepts. Sizwe 
elaborated on the aspect that some learners request him to switch from English to their home 
languages because they mostly cannot comprehend the life-sciences concepts portrayed to 
them. However, when asked if participants would like to teach in their home languages, 
surprisingly, none of them agreed. This is an example of some of the responses that were given: 
Phale:  (ehh) I think that one is somehow difficult because, if you think of countries such as … There 
are countries which speaks only one language and even in schools they are using the very same 
language, but if we were to teach learners in their mother tongue, the problem would be new 
books shall have to be printed and they will only be able … I don’t think other terms in life 
sciences would be changed to our mother tongue. 
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Shilubane:  For now, I don’t think so, particularly in African culture, for instance if you have to call the 
word penis and therefore if you call it in African culture it sounds to be an insult so probably if 
the language could be developed to such an extent it could accommodate such terminology 
which would not be regarded to be as a strong language when someone else says it in front of 
learners. 
Koali:   I think it will complicate things. 
When asked to give reasons to his response, Koali said, “because like I was saying initially like 
there are some words that you cannot translate to English, so that may be problematic”. 
It is notable that, from the above responses, the participating teachers believe that, even though 
English is regarded as a barrier to learner comprehension of science concepts, it is still the 
preferred form of transmitting knowledge to ESL speakers. In addition, it is important to 
highlight that none of the teachers are English-first-language speakers and so this contradictory 
response shows that English as the medium of instruction has been accepted and recommended 
as a way of facilitating teaching and learning in multilingual societies. Prinsloo et al. (2018) 
and Mthiyane (2016) posited that English as the medium of instruction helps science teachers 
to induce conceptual change without watering down some concepts that would be difficult to 
explain in the learners’ home languages. Therefore, this supports the research findings that 
English is the universal language that provides ESL speakers with communicative skills that 
allows them to be active members of the scientific field. The differences in the teachers’ 
perceptions could be because of various factors such as the differences in their teaching 
experiences or the differences in the cultural backgrounds. The following theme concerns the 
teaching strategies teachers employ in order to address learners’ lack of proficiency in the 
medium of instruction. 
4.2.2 Theme 2:  
Teachers identified strategies they used to address language difficulties in their life-
sciences classes.  
When asked about the teaching strategies or approaches they employed in their life sciences 
classes which effectively addressed language difficulties in science classes, teachers mentioned 
code switching, transliteration and demonstrations among other teaching strategies.  
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4.2.2.1 Code-switching 
Life-sciences township teachers have a difficult task of ensuring that they teach life-sciences 
concepts in a meaningful and productive way while also ensuring that the language of 
instruction does not impede learning (Greenfield, 2010; Ferreira, 2011). To make matters 
worse, most teachers and learners in township schools are ESL speakers and this implies that 
proficiency in the language of instruction, learners’ home languages, and the science language 
is highly recommended (Mavuru & Ramnarain, 2019). Thus, it is imperative that ESL teachers 
in township schools develop strategies that will ensure that scientific concepts are acquired by 
learners in these schools. Hence, the findings indicated that the preferred strategy of ensuring 
scientific concepts are acquired is through code-switching. All participants described code-
switching as one of the strategies that they implement to ensure that life-sciences’ concepts are 
grasped by learners. Sizwe and Mulalo described code-switching as beneficial for learning life 
sciences because it simplifies scientific terms that are rather difficult to comprehend in the 
language of instruction. Meanwhile, Zanele and Koali highlighted a very important aspect that 
makes science teachers sceptical about code-switching. They posited that code-switching at 
times inhibits learners’ acquisition of scientific concepts because during assessments “learners 
have to write using English”, hence it may be difficult for some learners to understand certain 
scientific concepts simply because they were taught such concepts in their home languages. 
Additionally, Phale and Shilubane placed an emphasis on both the advantages and 
disadvantages of code-switching. The teachers’ perception that code-switching helps to 
eliminate some language difficulties in life-sciences classes is largely influenced by the context 
in which teaching occurs. Since the teachers are based in township schools, the application of 
code-switching in these schools occurs on a regular basis, and the life-sciences teachers have 
adopted the usage of this strategy. 
Studies have shown that code-switching is widely used across many South African township 
schools. Moreover, Setati et al. (2009), Nieto (2004), and Boateng (2019), have all argued that 
code-switching is a necessary cognitive tool that scaffolds learners into acquiring vital 
scientific concepts. Thus, it is not surprising that findings in these studies correlate with the 
perceptions of teachers with regards to code-switching. In addition, the findings also revealed 
that, though code-switching is viable to some extent, it possesses weaknesses that may impede 
learning. For instance, all of the six teachers come from different linguistic backgrounds, and 
this can be problematic in interpreting some of the scientific concepts. Mji and Makgato (2006) 
and Mthiyane (2016) claimed that code-switching in science classes can lead to certain 
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misconceptions and misinterpretation of scientific terms in the learners’ home language. 
Hence, these findings support the views of Zanele and Koali who advocated for the use of 
English in science classes. In addition, during the interview sessions, both Zanele and Koali 
highlighted the need to “stick to English” when teaching life sciences so that learners become 
accustomed to scientific concepts. This shows that though teachers teach in similar contexts, 
their perceptions may be different. 
4.2.2.2 Transliteration  
The findings have shown that strategies implemented in life-sciences classes should encourage 
not only the acquisition of scientific concepts, but also should stimulate cognitive and higher-
order thought processes amongst learners. Therefore, teachers need to find a way to ensure that 
science concepts are brought to life and are relatable to the learners’ context. Thus, the 
implementation of strategies such as transliteration and demonstration makes it possible 
(Ferreira, 2011). Transliteration involves a learner who is fluent in both English and home-
languages, to interpret and explain the science concepts in both languages to other learners. 
Findings from the study by Mavuru and Ramnarain (2019), Alhamami (2019), and Feez and 
Quinn (2017) revealed that code-switching is not the only effective strategy in acquiring 
conceptual comprehension, but rather there are other effective strategies. Hence, Sizwe 
described transliteration as one strategy that has shown great conceptual change in life-sciences 
teaching. However, it is significant to acknowledge that various studies such as, Ferreira 
(2011), Mji and Makgato (2006), and Mthiyane (2016) (though not the study by Oyoo, 2004) 
have argued against the implementation of transliteration. One of prominent reasons for their 
argument is that since transliteration involves one learner explaining to the whole class, some 
life-sciences’ concepts may be misrepresented, and this can lead to potential misconceptions 
arising. Furthermore, the learner translating the concepts may not be proficient in some of the 
home languages of other learners in the classroom, and so this may eventually affect learning. 
However, Oyoo (2004) supported the implementation of transliteration in science classes 
because learners can learn a great deal from one another; therefore, some of the concepts that 
may be difficult to comprehend can be easily comprehended. Therefore, this supports Sizwe’s 
perception of the usefulness of implementing transliteration in science classes. 
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4.2.2.3 Demonstrations 
Demonstrations have the potential to bring abstract science concepts into real-life. Zanele and 
Mulalo highly recommended the usage of demonstrations to capture and bring abstract science 
concepts to life. These were some of Zanele’s responses when asked about the strategies she 
uses:  
Like if I could I usually do demonstrations, I find a video on YouTube and show it to them. If you can 
do practical activities and use practical examples that they can understand in the classroom. I feel that 
if you take something and put it in real life then they learn best. 
The other participants emphasised the need to employ practical activities and reciting; for 
instance, Shilubane posited that when learners recite some of the life-sciences’ concepts and 
theories, they better understand them, because it helps to eliminate any language difficulties. 
As opposed to demonstrations, Phale also affirmed the need to recite some of the difficult 
terminologies. In contrast, studies by Ferreira (2011), Alidou (1997), and Huerta et al. (2019) 
have shown that language difficulties in science classes cannot be eliminated via one method; 
rather, different strategies should be employed. Therefore, the findings in this study suggest 
that though it might be effective to implement strategies such as code-switching, it is more 
effective to engage in various teaching strategies that will help to eliminate any language 
difficulties that may arise. In addition, though some participants inferred that demonstrations 
makes teaching more authentic, it is important to acknowledge that the participants me 
4.2.3 Theme 3: 
Teachers perceived the use of English language to be a barrier in the teaching and 
learning of life-science. 
Interaction plays a vital role in the school environment, particularly in classrooms. The level 
of classroom interactions is facilitated by the type of language used; the more learners use their 
home languages, the more they actively engage in science lessons. On the contrary, when using 
English, learners tend to interact less in science classes. This may be due to a lack of proficiency 
in the language of instruction or the scientific language that is used in science classrooms (Feez 
& Quinn, 2017). Thus, the research findings concur with what previous studies have found. 
That is, the level of interaction that occurs in the classroom is interdependent on the type of 
language that is used. Furthermore, the findings indicated that the six teachers believe that most 
learners are reluctant to interact in English; most of the interactions occur in the learners’ home 
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languages. This supports the views of Msimanga and Lelliot (2013, Mavuru and Ramnarain 
(2019), Alhamami (2019) and Ferreira (2011) who maintain that learning takes place when 
learners are more familiar with the language of instruction. Shilubane indicated the importance 
of interacting in English, but also highlighted that in most cases learners tend to revert back to 
their home languages. When asked if he experiences challenges teaching using English, this is 
how he responded:  
Yes, I find challenges because when you ask questions to learners to some extent they have to respond 
in English and some of them when they answer questions they have to revert back to their languages, in 
trying to explain for them to express themselves well. 
The above statement indicates that it is natural for township teachers to use the learners’ home 
languages in science classes, which concurs with what Vygotsky (1978) suggested, that 
language is an integral part of teaching and learning, and many thought processes occur in 
one’s own language. It is therefore not surprising that the findings indicate that less interaction 
occurred in the language of instruction. However, the findings also revealed that lack of 
proficiency in the language of instruction by either the teacher or learners inhibited classroom 
interaction. The study also showed that how life sciences consist of a register that is not familiar 
with the language of instruction, findings that support previous studies by Mavuru and 
Ramnarain (2017) and Oyoo (2017). Studies by Prinsloo et al. (2018), Boateng (2019), and 
Ismail and Jarrah (2019) have indicated that engagement in science classes increases the 
acquisition of sciences’ concepts, and that meaningful teacher-learner engagement is 
stimulated by the type of language used in the classroom. In addition, the findings have 
indicated that learner-learner engagement is more prevalent than teacher-learner engagement, 
and that science classes are mostly teacher-centred rather than learner-centred.  
4.3 FINDINGS FROM LESSON OBSERVATIONS 
In determining the second research question which sought to determine how teachers 
experience the teaching of life sciences in their second language, lesson observations were 
done. Each of the six teachers was observed once and scored using the RTOP scoring rubric 
(see appendix 6). The rubric was used to score the teachers while teaching. The following table 
4.2 shows teachers’ scores in each of the RTOP items. 
Table 4.2: Teachers’ scores in the different RTOP items 
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 Teachers’ scores with RTOP items 














out of 100 
Phale 12 13 07 11 14 57 
Shilubane 13 12 09 16 15 65 
Koali 16 20 11 18 16 81 
Zanele 12 14 10 12 13 61 
Mulalo 10 13 11 10 11 55 






13 14 10 13 14 66 
In terms of the above RTOP scores of the participants, it is evident that teachers do not 
experience the teaching of life sciences in the same way, though they are in similar contexts. 
For instance, when observing communicative interactions, Koali scored the highest (18/20) as 
compared to other teachers. One of the factors that was observed in Koali’s class was the usage 
of home language to facilitate learning. Both the teacher and learners engaged with the science 
concepts through IsiZulu and Sesotho; which are the two most common languages that were 
spoken in the school. Furthermore, because learners were allowed to express themselves in 
their home languages, the level of interaction also increased. This reinforces the views of 
Alidou (1997) that most learners engage meaningfully in science classes when they are allowed 
to use a language that is familiar to their context. In addition, Koali had a very large class, with 
about 54 learners; the topic that was taught was excretion. Initially, the lesson proceeded in 
English, but after noting that there was a lack of interaction, Koali chose to code-switch. 
According to the observation, this was done to stimulate learner interaction and to elicit the 
conceptualisation of scientific concepts.  
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Mulalo had the lowest (10/20) communicative interaction as compared to other participants. 
One of the prominent factors that was observed in his class was the use of English. One notable 
aspect in Mulalo’s class could be that since his home language is Tshivenda, it was difficult 
for him to use learners’ home languages because he is not familiar with their languages, which 
are Sesotho and IsiZulu. Throughout the lesson, learners were disengaged, and when some 
interaction took place, the learners would ask questions using their home languages. This posed 
some difficulties between Mulalo and the learners. Thus, it can be deduced that language was 
a barrier to learning in this case. In addition, these findings are in line with the findings from 
the studies by Civil and Planas (2012), Nyika (2015), and Feez and Quinn (2017), who also 
inferred that ESL speakers interact less due to inadequate proficiencies in English. In contrast, 
the observations in Koali’s class indicated a contradiction between his perceptions about the 
use of home language in the classroom, for instance this was his response when asked whether 
he experiences difficulties teaching life-sciences using English: 
No, I don’t have any challenges, the learners like to be taught in their home language, but as educators    
we need to ensure that we stick to English so as to not to stray from the topics.  
Though Koali inferred that teachers should “stick to English”, it was observed that he mostly 
taught using the learners home language. This shows that teachers’ perceptions may differ from 
their practical experiences. 
The teachers’ average score was lowest in procedural knowledge (10/20), which contains 
knowledge of what the learners did in the classroom. The reason for this was that some of the 
lessons like those of Phale, Shilubane and Zanele were teacher-centred. For instance, during 
the lesson about nephron, Phale did not create meaningful activities for the learners. The lesson 
started with the teacher entering the classroom and asking learners to read from their textbooks 
while explaining mostly in English, and although there was some code-switching in the lesson, 
the teacher did not allow for meaningful activities. In addition, the language that was used in 
the lesson also inhibited cognitive stimulation. Phale is the most experienced of the six 
teachers. However, some aspects of the lesson did not stimulate inquiry-based learning which 
is vital for conceptual change. In addition, for procedural knowledge, Phale scored (7/20) 
which was the lowest amongst the six teachers. As established before, during his lesson on the 
nephron, learners could not relate the science concepts to their context, because the lesson was 
teacher-centred. One aspect that played a significant role in Phale’s lesson was the language 
used, since the terms and language used were both unfamiliar to learners. Ferreira (2011) 
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suggested that inquiry learning in science education should enforce the acquisition of science 
concepts that are too abstract and difficult for learners to comprehend. Thus, a lack of inquiry 
can result in the decline in science conceptualisation. 
In terms of the student-teacher relationship, the teachers that were more experienced scored 
much higher than those who were considered to be novice. For instance, Phale and Shilubane 
who are mostly experienced, scored 14 and 15, while Koali who is fairly experienced scored 
16. This is in contrast with some of the novice teachers such as Mulalo and Sizwe who scored 
11 and 13. Teacher-learner relationships occur through the use of language; hence, experiences 
at various levels means proficiency and communicative skills will also differ. More 
experienced teachers afforded learners the opportunity to interact freely, whether in their home 
language or the language of instruction. It is important to note that most of these interactions 
occurred in the learners’ home language. Additionally, to elicit higher cognitive skills, the more 
experienced teachers applied strategies such as code-switching to allow for the usage of 
language more effectively. For instance, Shilubane allowed for teacher-learner engagement by 
allowing learners to express themselves more freely than Phale did. In his lesson on the effects 
of smoking on gaseous exchange organs, learners were actively participating as they were more 
familiar with the concepts, as opposed to Phale’s lesson on the nephron. In addition, the 
language that was used in Shilubane’s class was mainly English. The findings indicate that 
both the teacher and learners were very responsive and engaging. This shows the differences 
in the way teachers experience the teaching of life sciences using their second language. 
In comparing the lesson observations with the interviews, a significant variation was notable 
amongst some participants, whereas others exhibited less variation. For instance, in the 
interviews, Mulalo expressed that he prefers to teach strictly in English, as opposed to code-
switching, because assessment also takes place in English; so it is better for learners to 
acclimatise to the language of instruction. In the observation, especially in the teacher-learner 
relationship and communicative interactions, it was evident that Mulalo scored the lowest 
(10/20) and (11/20) respectively, mainly because he rarely used the learners’ home languages 
to simplify some scientific concepts. In his lesson on the functioning of the ventilation system, 
it was notable that the learners were disoriented and lacked discipline. As the lesson unfolded, 
Mulalo struggled with the pronunciation of scientific terms. This directly contrasted with his 
perceptions, because he mentioned in the interviews that he was proficient in English. 
Furthermore, the context of the class could have also impacted on the lesson. Mulalo’s class 
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was full in capacity and the furniture was not sufficient for every learner, so learners shared 
chairs. In addition, some of the learners kept having conversations amongst themselves. Since 
Mulalo is considered to be one of the novice teachers, his inability to maintain order and 
discipline contributed to the scores he obtained. Language played a huge role in his class, where 
it could clearly be seen that there was a barrier in communication. This corroborates the views 
of Alidou (1997) who claimed that classroom interactions are grounded in the learners’ native 
language. On the contrary, Shilubane stated that in order to combat language difficulties that 
arise in science classes, he makes use of reciting, where learners recite the most important 
concepts until they are familiar with them. When observed, there was no reciting that was 
implemented, instead the lesson was conducted through the implementation of completely 
different teaching strategies to combat language difficulties. One strategy that persisted 
throughout the lesson was code-switching. This supports inferences made by Ismail and Jarrah 
(2019) that code-switching is one of the effective ways of ensuring that science concepts are 
brought to real-life contexts. Shilubane’s class consisted of about 30 learners who were well 
disciplined. Since Shilubane is one of the most experienced teachers, this could account for the 
discipline that was observed in his class. In terms of communicative interactions, he managed 
to score (16/20) which was high; on the teacher-learner relationship Shilubane scored (15/20). 
The reasons for his higher scores could be directly linked with his experience in the teaching 
field. Shilubane had 16 years of experience in teaching, and although his home language is 
Xitsonga, he was able to effectively code-switch to IsiZulu or Sesotho whenever he wanted to 
emphasise some important aspects of the lesson. 
The total scores of the six teachers show significant differences, and therefore share light on 
the way in which these life-sciences teachers experience the teaching of life sciences using 
their second language. For instance, Phale managed to get a total score of about (57/100). In 
this case, it shows that experience does not necessarily means that a teacher will be effective 
in the classroom. Though Phale was the most experienced teacher, with 37 years of teaching 
experience, the initial perceptions that he had about the teaching of life sciences were not 
implemented in practice. For example, throughout the whole lesson, Phale only focused on 
delivering the content, and although he would code-switch every now and then, it was not 
effective because the code-switching occurred in Sesotho. Since some of the learners were not 
Sotho speaking, there was a breakdown in communication. Some learners would make the 
following remarks: “Asisizwa isiSotho” which means they do not understand Sesotho. This 
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illustrates that language plays a vital role in the transmission of science concepts. It also 
highlights the need for township teachers to be proficient in more than one language.  
Shilubane’s total score was fairly average with (65/100), and although he had 16 years of 
experience, he did not score the highest. However, it is notable that during his lesson the 
language of instruction was mostly used. There was some code-switching that occurred 
effectively, because the learners were able to interact and engage meaningfully in the lesson. 
However, strategies such as reciting, which he advocated for during the interviews, was not 
implemented. This could be because most of the learners were proficient in English and thus 
could comprehend most the concepts explained by the teacher. 
Koali had the highest total score (81/100) compared to other participants, despite the fact that 
he was regarded as one of the novice teachers with only four years of teaching experience. One 
aspect that typified Koali’s class was the teacher-learner interaction. This resulted from the 
usage of Sesotho and IsiZulu throughout the lesson. Whereas in the interviews Koali 
emphasised the need to “stick to English” when teaching life sciences, it was noted that during 
the lesson he did the opposite, which was to use the learners’ home languages. This illustrates 
that English in science classes does not only affect learners but also affects teachers. Boateng 
(2019) pointed out that teachers’ lack of proficiency in the language of instruction is a common 
aspect for ESL speakers. Furthermore, though most of Koali’s lesson took place in the teacher’s 
and learners’ home language(s), it was noted that the level of engagement was high, and 
learners were able to participate effectively in the lesson, since they were not confined to using 
English. Mavuru and Ramnarain (2019) described the importance of familiarising science 
concepts to the learners so that they easily relate to them. This is significant in inducing 
conceptual change; hence the usage of language in the teachers’ lesson, advocated for this 
notion. 
In the interviews, Zanele obtained 61%. She was one of the least experienced teachers with 
only two years of teaching experience. However, it was noted that during the lesson she 
implemented most of the suggestions made in the interview. For instance, she applied the use 
of demonstrations to portray some of the concepts that were difficult for learners. When 
teaching the respiratory diseases, she would play some videos that kept learners engaged in the 
lesson. However, because she mostly taught in English and hardly code-switched, it was 
notable that some learners were disoriented in the lesson. 
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Mulalo had the lowest total score with an average of about (55/100). He was in his second year 
of teaching; hence some of the difficulties that arose in his classroom are directly linked to his 
inexperience. For instance, since he was relatively new in the teaching process, during the 
lesson he mostly used English, which would account for the lack of engagement of learners. In 
the interview, Mulalo emphasised the need to try and engage learners in a familiar language so 
that they are able to grasp scientific concepts. However, he did not apply that in practice. 
Furthermore, the mispronunciation of some terms showed that he also lacks proficiency in 
English, which would explain the lower score.  
On the contrary, Sizwe managed to obtain (65/100), which was the same total score obtained 
by one of the most experienced teachers, Shilubane. Sizwe’s scores on the RTOP items were 
mostly consistent, and during the lesson observation, it was established that he showed a great 
level of proficiency in the language of instruction. This impacted positively on the learners as 
the level of interaction in the classroom was fairly normal. 
4.4 Summary of chapter 4 
The research findings obtained from the interviews and classroom observations suggest that 
teachers’ perceptions and experiences in teaching life sciences using English varies but also 
has a certain common aspect. The common aspect is that language plays a pivotal role in 
ensuring that effective teaching and learning occurs. These differences and commonalities 
emphasise the need to ensure that the teaching of life sciences using English does not impede 
meaningful learning from occurring. Though research on the effectiveness of employing 
various strategies still needs to be conducted, it can be deduced that language barriers in science 
classes are prominent. Hence, teachers in practice should be aware of the implication and usage 
of language in sciences classes and how it impacts on teaching and learning. The findings also 
revealed a very important aspect about teachers’ perceptions and experiences. It was noted, 
that the teachers’ stated perceptions were different to their actual experiences in teaching life-
sciences using their second language. Centrally to these differences, was the language usage in 
the science classroom. It was observed that the responses from interviews were different from 
the actual practices in the classrooms. Factors such as language and teaching experiences could 
account for the vast differences between teachers stated perceptions, and their actual 
experiences. Thus, in this chapter the various responses from the six participants were 
documented, analysed, and presented. The following chapter is a discussion of the research 
findings followed by recommendations and then conclusion. 
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CHAPTER 5: DISCUSSION, RECOMMENDATIONS AND CONCLUSION 
5.1 Introduction 
In this study, the researcher explored teachers’ perceptions and experiences in teaching life 
sciences using their second language. There were two research questions that guided the study, 
1. What are teachers’ perceptions regarding the teaching of life sciences using English, which 
is their second language? 2. How do teachers experience the teaching of life sciences using 
English, which is their second language? To answer the first research questions, the six 
participants were interviewed once using a structured interview schedule. This was 
implemented in order to establish teachers’ perceptions. To answer the second research 
question, classroom observations were implemented, whereby an RTOP scoring rubric was 
used to score the level of both teacher-learner and learner-learner interactions. The data 
analysis included interpretation of the interview schedules and formulating themes to document 
teachers’ perceptions. In terms of observations, teachers’ RTOP scores were analysed and 
interpreted in relation to the teachers’ experiences in the teaching of life sciences using their 
second language. 
This chapter provides a brief summary of the research findings. The chapter is divided into two 
sections, the first section entails the discussion of the findings from the previous chapter. In 
addition, the discussion firstly incorporates the responses and views from the themes of the 
interview schedule. Secondly, the discussion involves the lesson observations and the RTOP 
scores teachers obtained, as well as the differences between the teachers’ stated perceptions 
and their actual experiences. The second section of this chapter entails the limitation of the 
study, the recommendations and the conclusion of the chapter, where in the findings of the 
study are interpreted, discussed and the relations between the findings are formulated. 
5.2 Discussion of Findings 
Findings from interviews and lesson observations are presented separately in order to clearly 
portray teachers’ perceptions against their experiences of using their second language in 
teaching life sciences concepts. 
5.2.1 Discussion of findings from interviews 
The interview responses of the six participants revealed that the South African (SA) language 
policy should be revised to accommodate diverse cultural groups that are found in South 
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African schools. For instance, the six participants inferred that because the language policy 
encouraged the usage of English in township schools, it does not accommodate the various 
linguistic groups. Hence, there is a need for the revision of this policy. This confirms Oyoo’s 
(2017) views, that the SA language policy is to some extent distinctively disadvantageous for 
both teachers and learners who are English-second-language speakers. For instance, the 
findings revealed that Phale, Shilubane and Mulalo had very strong views about the revision 
of the SA language policy. Their responses alluded to the fact that teachers and learners from 
affluent schools are advantaged by this policy since they are mostly English-first-language 
speakers. Similarly, this confirms studies by Bourdieu (1991) that language forms part of 
cultural capital and those from affluent schools possess a relevant cultural capital that allows 
them to prevail in the school environment. However, some of the responses from other 
participants, especially Koali and Zanele, highlighted the importance of English as the medium 
of instruction. They emphasised that the use of English in science classes equips both teachers 
and learners with skills that allow them to become active members of the scientific community.  
Studies by Heugh (2014), have highlighted the importance of inclusion in the SA school 
system. Inclusive education suggests that the curriculum is structured in a way that allows 
individuals from various linguistic backgrounds to cohesively engage in meaningful learning 
and teaching (DBE, 2011). The findings revealed that Sizwe perceived a lack of inclusive 
education in the SA language policy, because most township schools consist of teachers that 
are ESL speakers and, furthermore, they have to teach in English to learners that are also ESL 
speakers. In addition, both teachers and learners may not be proficient in English, which 
ultimately affects the conceptualisation of life-sciences’ concepts. Phale, though against the 
SA language policy, acknowledged the importance of English, as a way of fostering global 
scientific knowledge. These findings are in line with studies by Stein (2017) who placed 
emphasis on the fact that English, as the medium of instruction, affords learners with 
communicative skills to expand their scientific knowledge beyond their immediate 
surroundings. 
Studies by Oyoo (2004;2017), Ferreira (2011), Msimanga and Lelliot (2013), and Heugh 
(2014) have found that English as the medium of instruction has both advantages and 
disadvantages for ESL teachers and learners. One of the prominent advantages of teaching and 
learning in English is that it equips individuals with skills that makes them able to participate 
in the global scientific field. The findings from this study also highlighted the importance of 
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participating in the global scientific field. For instance, Phale and Mulalo raised a significant 
point that, since English is regarded as the international communicative language, it is 
advantageous for ESL speakers to get used to English as it will allow them to be exposed to 
diverse individuals in the sciences. Therefore, the findings reveal that, in spite of advocating 
for the revision of the language policy, some of the participants acknowledged that English as 
a language is resource that can be utilised to stimulate conceptual change. 
One perception that was emphasised by the participants was that teachers should come up with 
strategies that will help to eliminate some of the challenges brought by the teaching of life-
sciences in the second language. According to the findings, the most effective strategy to 
eliminate language difficulties in science classes is code-switching. All six teachers admitted 
that they code-switch every now and then to ensure that scientific concepts are grasped by 
learners. This is in line with the findings from the study of Stein (2017) and Setati (2002) that 
code-switching is widely used across SA township schools by township teachers as a coping 
mechanism for the difficulties that are associated with the language of instruction. However, 
Sizwe and Zanele highlighted the importance of being proficient in both the language of 
instruction and local languages. This confirms the findings by Probyn (2016), that for effective 
code-switching, teachers have to be proficient in more than one language. One aspect that can 
be drawn from the findings is that the advocacy for the usage of code-switching in township 
science classes results is noticeable. The findings revealed that strategies such as transliteration 
and demonstration were not preferred more than code-switching for the six participants. This 
correlates with the findings of Mavuru and Ramnarain (2019) that code-switching is widely 
used by science township teachers to stimulate conceptual change.  
Studies have revealed that the usage of English in science classes poses numerous problems, 
and thus teachers apply various strategies to counteract the difficulties of teaching and learning 
life sciences in English (Ferreira, 2011; Oyoo, 2017; Gudula, 2017; Boateng, 2019; Ismail & 
Jarrah, 2019). The findings demonstrate that teachers employ different strategies to ensure that 
life-sciences concepts are comprehended. Though code-switching is deemed as effective, some 
participants stressed that it also contributes to a lack of attainment of scientific concepts by 
learners, since learners have to write using English. Practical work was also highlighted as a 
widely applied strategy. Drawing on the studies of Oyoo (2017), Boateng (2019), and Ismail 
and Jarrah (2019), it is not surprising that these methods are mostly favoured in ensuring that 
the teaching of life sciences using English is effective. In terms of teacher and learner 
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engagement, the results revealed that most of the learner and teacher engagement occurs 
through the usage of the learners’ home languages. Most learners are reluctant to engage with 
the teacher using English; hence they revert to using their own home languages 
Interaction plays a vital role in the school environment, particularly in classrooms (Wells, 
2007). It is through interactions that effective teaching and learning occurs; hence, in order to 
conceptualise learning, a teacher should create a learning environment that is conducive enough 
to allow for teacher-learner and learner-learner interactions (Mortimer & Scott, 2003). 
Moreover, language plays a pivotal role in facilitating the level of classroom interactions 
(Woolfolk-Hoy & Weinstein, 2006). In addition, studies by Nomlomo (2010), Msimanga and 
Lelliot (2013), Gudula (2017), and Alhamami (2019) have asserted that classroom interactions 
are facilitated by the language used. The findings revealed that the six teachers believed that 
classroom interactions occur when they teach using the learners’ native languages. However, 
this also highlights the difficulties that life-sciences township teachers experience in trying to 
convey meaningful teaching. 
5.2.2 Discussion of findings from lesson observations 
The lesson observations showed there was a great variation in their RTOP scores, and some 
teachers’ perceptions were in contrast with their experiences. For example, Mulalo scored the 
lowest (55/100). When looking at the events of the lesson, Mulalo taught in English throughout 
the whole lesson and the reason for that could be because he was not proficient in the learners’ 
home languages. Therefore, he could not code-switch. The findings from this study affirm 
those from other studies (Mthiyane, 2016) that code-switching requires teachers to be fluent in 
both the home language and English. One conclusion that can be drawn from the observations 
is that the teachers use simple language to ensure that the difficult science concepts are grasped 
by learners. This illustrates the pivotal role that language plays when teaching life-sciences 
classes using English as a medium of instruction.  
The second research question was mainly concerned with the teachers’ experiences in teaching 
life sciences in English. The findings revealed that language barriers are prominent in the 
classes of both experienced and novice teachers. For instance, it was observed that Phale, the 
most experienced teacher, scored the lowest, in contrast to Koali a novice teacher. Studies by 
Nomlomo (2010), Ferreira (2011), Boateng (2019), and Mavuru and Ramnarain (2019) have 
all suggested that language difficulties in life-sciences classes affect most township teachers, 
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regardless of their teaching experience. The findings from this study have shown that Phale, 
the most experienced teacher with 37 years teaching experience, struggled more than Koali, a 
novice teacher with four years teaching experience. One aspect that can be drawn from their 
lessons was that of the teacher-learner interaction. With Koali’s class, the use of the learners’ 
home language stimulated more teacher-learner interactions, whereas in Phale’s class, even 
though some code-switching occurred, there was less teacher-learner interaction. These 
findings highlight a very important point, which is that the use of their home languages in life 
sciences provides learners with the opportunity to connect their thought processes and express 
their ideas clearly, which they could not have done using the language of instruction (Mavuru 
& Ramnarain, 2019).  
5.2.3 The difference between teachers’ stated perceptions and their experiences 
One of the key findings of this study was the differences between teachers’ perceptions and 
their actual experiences. It was observed that the events participants encountered in the 
classroom were different from the views they had expressed during the interviews. For 
instance, the teachers inferred that they were proficient in the medium of instruction, however, 
during the observations it was established that some teachers struggled to teach using English, 
which led to the usage of the home language. This suggests that perceptions may not necessarily 
influence experiences and due to contextual factors in the township schools, life-sciences 
teachers experience the teaching of life-sciences using their second language in a different way. 
This correlates with findings from studies by Ferreira (2011), Msimanga and Lelliot (2013), 
and Prinsloo et al. (2018), that teachers’ perceptions and experiences in language are embedded 
in the larger socio-cultural environments. Moreover, the participants did not encounter the 
same experiences, though they were in similar contexts. For instance, there was a variance in 
the way Mulalo and Koali experienced the teaching of life-sciences in the second language. 
During the interviews, Mulalo perceived code-switching as one of the strategies that could be 
implemented to counteract language difficulties, whereas Koali, was against the notion of code-
switching. However, during the observations, it was established that both participants 
encountered different experiences, with Mulalo teaching mostly in the language of instruction, 
hardly code-switching, and Koali teaching almost the entire lesson with his home language. 
This confirms Gudula’s (2017) findings that teachers’ perceptions on teaching sciences are 
usually different to their experiences mainly because of the influence of the language of 
sciences in the classroom. 
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5.4 Limitations of the study 
This study only focused on six teachers who are ESL speakers in township schools. Since the 
research was carried on a small scale, the outcomes of the study apply only to the six teacher 
and cannot be deemed to apply or generalised to other township teachers. The schools had more 
than one Grade 11 class but one class was selected for the research that could fit into the time-
period of the researcher’s data-collection process. Despite these limitations, the findings of the 
study portray the general perceptions and experiences of teachers in most township schools 
which characterised by diversity in terms of home languages that are different from the medium 
of instruction. As such, details of teacher profiles and context study have been described in 
detail in order to provide the boundaries of the study. 
5.5 Recommendations 
This study was conducted on six township teachers in the Orange Farm township. Therefore, 
in future studies, it is recommended that a similar study is undertaken on a larger scale, to 
include teachers from different township schools. Furthermore, a comparative study may be 
conducted to discover teachers’ perceptions and experiences in teaching life sciences to both 
ESL and English-first-language speakers (EFL). Language issues in science education are 
prominent and should be addressed. The findings of this study serve as a starting point to show 
the difficulties that are experienced by life-sciences teachers on a daily basis. Therefore, it is 
recommended that these difficulties are explored. Findings from this study could be used to 
inform teacher-training programmes on the language issues that are prominent in science 
classes. 
5.6 Conclusion  
ESL Teachers, both in-service and pre-service, should be aware of the factors that impede 
effective teaching and learning. Oyoo (2004;2017) highlighted the importance of ESL speakers 
teaching in both the language of instruction and using scientific language. This study was 
guided by two main research questions, which were meant to address both the perceptions and 
experiences that teachers of life sciences have, in terms of teaching life sciences using the 
second language. The data was obtained through two modes, interviews and observations. The 
interviews of the six teachers were conducted in order to address teachers’ perceptions about 
teaching life sciences using their second language; whereas the observations were conducted 
in order to address teachers’ experiences in teaching life sciences using their second language. 
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This having been done, the findings from the two research questions were interpreted and 
discussed. 
Language provides individuals with a sense of belonging, social cohesion, and cognitive 
development (Vygotsky, 1978). The notion of language in science classes continues to be 
problematic and this impacts negatively on teachers especially in science classes. In addition, 
township schools are associated with teachers who are ESL speakers; thus language difficulties 
in these schools are prominent. This study was based on the teachers’ perceptions and 
experiences in teaching life sciences using their second language. The South African language 
policy lacks inclusivity because only a small portion of the South African population is 
represented in this policy. Furthermore, the participants highlighted the need for the revision 
of the language policy, but alluded to the fact that such revisions may come with complications, 
because the majority of the subject matter from as early as grade four, has been taught and 
written in English. Thus, it would be difficult to transcribe everything from English to the 
native languages. Additionally, teachers had various perceptions about the South African 
language policy, but from the lesson observations, it was established that even though the 
participants are aware of the implications of this policy, some still practice the teaching of life 
sciences in the learners’ home languages. In light of the above, it shows that language in science 
classes poses many challenges. Furthermore, this study explored various strategies that are 
perceived by the six teachers as viable in the teaching of life sciences. Though many strategies 
were raised, one prominent strategy that was deemed to be effective was code-switching. 
Studies by Wells (2007), Mji and Makgato (2006), and Lin (2016), have all advocated the 
usage of a language that is familiar to both teachers and learners to combat the constraints that 
are often brought by the use of the second language in science classes. The emphasis in this 
case, is that teachers’ usage of language in science classes influences their teaching, which 
eventually will impact their perceptions and experiences. For instance, when observing the 
RTOP scores obtained by teachers, especially with regard to teacher-learner interactions and 
communicative practices, it was established that the teachers who scored the highest often 
practised code-switching. And in analysing why such findings were obtained, factors such as 
proficiency in both the home language and English were raised, as some teachers, especially 
those that were not proficient in the learners’ home languages, struggled to convey some of the 
vital concepts to learners. The researcher believes that life sciences is one of the subjects that 
is mostly affected by the language policy, and therefore life-sciences’ teachers in township 
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Appendix 4: Interview schedule 
Interview Schedule 
Name of the School: .......................................................................................... 
Teacher: ...................................... Age.......................................................... 





1. According to the South African language policy, learners in secondary schools are 
supposed to be taught in English, though many learners are English-second-language 
(ESL) speakers. Do you have any initial comments about this situation?  
2. Given the opportunity to teach Life Sciences in your home language, do you think it 
would be useful for student learning? Explain. 
3. Do you experience challenges in teaching Life Sciences using the English medium of 
instruction? What are those challenges? How do you overcome them? 
4. Explain a specific teaching episode where you experienced the challenges of teaching 
Life Sciences to your learners in a second language (English). Give details of the 
specific topic/concept and how the lesson unfolded. 
5. Which strategies are mostly effective in facilitating the comprehension of Life Science 
concepts to ESL speakers? 
6. What do you recommend could be done to ensure the successful teaching and learning 
of Life Sciences using English as a second language? 
7. Let’s return to my initial question. Do you have any final comments you would like to 
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Appendix 5: Interview transcripts 
Research Data Transcription Masters Programme 2019 
Subject: Research Interview 
Interviewee: Phale 
School: Qoqa Secondary school 
Venue for interview: Mr Phale’s office 
Age:  52 Years 
Gender: Male 
Qualification: STD 
Subject Taught: Life Sciences and Life Orientation 
Class: Grade 10 and 11 
Date: 29/05/2019 
Interviewer: Amos 
Interviewer (Amos): Good day Sir, thank you for giving me a chance to conduct this interview 
with you. 
Interviewee (Mr Phale): Pleasure Motloung 
Amos: So tell me how long have you been teaching? 
Mr Phale: Yoh, it’s been about 37 years I think. 
Amos: That’s long indeed, so have you always been teaching Life Sciences? 
Mr Phale: No, I have taught many different subjects; for example, I’ve taught Business, 
Economics, L.O and Life Sciences. 
Amos: That means you have a lot of experience; so sir, according to the South African language 
policy most learners are supposed to be taught in English yet they are non-English speakers, 
what are your initial thoughts about that? 
Mr Phale: My initial thoughts would be, most learners become disadvantaged because English 
as a language is only used at schools and for, for local schools it means they are mostly 
disadvantaged because English is not used as their first language and the only learners who 
will benefit in most cases are learners from town schools or model c schools. 
Amos: I agree, because if you look at our learners most of them are English second language 
speakers, some are even third language speakers, but do you think there are some advantages 
for them to be taught in English? 
Phale: I think if we talk globally, there will be an advantage in the sense that learners will be 
able to travel around the world, and most countries around the world are using English as the 
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medium of instruction, or they are using English as the medium of instruction, [so] they will 
be able to mix with other learners from other places or countries. 
Amos: Yah, it will become much easier for them. Given the opportunity to teach life sciences 
in your home language do you think it would be useful for student learning? 
Phale: (ehh) I think that one is somehow difficult because, if you think of countries such as…. 
There are countries which speaks only one language and even in schools they are using the 
very same language, but if we were to teach learners in their mother tongue, the problem would 
be new books shall have to be printed and they will only be able… I don’t think other terms in 
life sciences would be changed to our mother tongue. 
Amos: Yah, I think it would be difficult because in South Africa we have 11 official languages 
and it would mean we have to change all the content into those languages which will be a 
difficult process. Do you experience any challenges teaching Life Sciences in English as the 
medium of instruction? 
Phale: Not that much because other learners its easier for them to understand when you teach 
them in English, but for other learners it becomes difficult and as a result you shall have to 
switch every now and then. 
Amos: Which strategies do you mostly use if you see that learners are struggling to overcome 
the language barrier? 
Phale: The only thing that I normally do is to switch, like I said to switch, and be able to bring 
these others into the lesson. 
Amos: Can you remember a specific teaching episode where you experienced the challenges 
of teaching Life Sciences to your learners in a second language (English). Give details of the 
specific topic/concept and how the lesson unfolded? 
Phale: Yoh (ahh) I think one such incidence was when I was teaching, khana what’s this topic 
(Molecules of life), molecules of life, it was difficult because, especially in 10c because they 
are not doing physical science, the only class that was able to understand what I was talking 
about was 10a. And in such cases you need to make sure, you make notes that are more 
accommodative to all learners, also you have to switch the language, it was tough. Basically 
that was to make extra notes and to switch from one language to the other, and compile notes 
from different study guides. 
Amos: In terms of code-switching do you think it is effective, because I’ve seen that most 
teachers tend to code-switch when they see that the learners are not understanding the 
concepts? 
Phale: I cannot say we should always do that, because learners will become used to what we 
are doing, they may understand at that particular time but when they are to write exams or to 
write certain activities the will be no one to explain exactly what is happening, as a result it 
becomes a problem when it comes to writing exams or tests. 
Amos:  Which strategies are mostly effective in facilitating the comprehension of Life Science 
concepts to ESL speakers? 
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Phale: You are talking about terminologies? 
Amos: No in terms of any concepts in life sciences, the one strategy that would make learners 
understand life sciences 
Phale: I think, (ahh) if I’m talking about life science in general. The department of education 
must provide all the necessary requirements such as the labs, things that are needed when you 
teach life sciences, if we have all the resources; that is why when comparatively speaking when 
we look at schools that are in township and schools in towns, schools in towns are preforming 
better because they have all the resources. Like in experiments, we cannot, we cannot expect 
learners to master the experiments if they do not have the necessary resources. The department 
of education must make sure that all schools are provided with the resources. 
Amos: I agree with you there, if you look at schools in townships they lack the most basic 
resources and this makes teaching a difficult process. Any final comments about the language 
policy? 
Phale: (mmh) South Africa is diverse, it is too diverse, we have different languages but 
according to me, the people who are advantaged or the people who are given first preference 
are those who are Afrikaans speaking, English speaking and model C schools. When it comes 
to language they master the language much better than other learners. That is why we’ve been 
talking about the pass percentage, in the townships the percentages are low and in towns they 
are high, because Afrikaans speaking learners are allowed, there are schools for Afrikaans 
speaking learners and they learn with their own language, so when it comes to exams and other 
stuff, learners in township schools will firstly have to master the language before the content, 
this ultimately affects their pass percentage. 
Amos: I totally agree, if this language policy could be mended to benefit all learners, then 
township schools would perform much better. Thank you so much for your time Sir, I really 
appreciate it. 
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Research Data Transcription Masters Programme 2019 
Subject: Research Interview 
Interviewee: Shilubane 
School: Aha-Thuto Secondary school 
Venue for interview: Laboratory 
Age:  46 Years 
Gender: Male 
Qualification: BEd (Hons) 
Subject Taught: Life Sciences and Economics 
Class: Grade 10,11 and 12 
Date: 30/05/2019 
Interviewer: Amos 
Amos: Good day Mr Shilubane, thank you for allowing me to conduct this interview with you 
Mr Shilubane: pleasure Amos  
Amos: So Sir how long have you been teaching? 
Mr Shilubane: I’ve been teaching for about 16 years now. 
Amos: Okay Sir, which subjects do you specialise in? 
Mr Shilubane: I teach Life Sciences and Economics 
Amos: Wow that’s a great combination. So sir according to the South African language policy, 
learners in secondary schools are supposed to be taught in English, though many learners are 
English-second-language speakers. Do you have any initial comments about this situation?  
Mr Shilubane: So it’s a problem because most of our learners, especially in an informal area 
were we are teaching, most of the learners don’t understand English. So that’s why they fail to 
comprehend the questions and that’s why most of them are not doing well in their studies, 
because firstly they don’t understand the language and again they have to translate whatever 
from English to their mother tongue. 
Amos: True, again if we look at Life Sciences it is made up of terms that are not English but 
Greek so it becomes difficult to learn. But do you think there are any advantages to teach 
learners using English? 
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Mr Shilubane: Yah it’s an advantage, it’s an advantage for them to be taught in English because 
we do have different languages in South Africa, so English helps to accommodate all these 
learners from different races who speak these different languages. 
Amos: Given the opportunity to teach in your home language, do you think it will worthwhile 
for student’s learning? 
Mr Shilubane: for now, I don’t think so, particularly in African culture, for instance if you have 
to call the word penis and therefore if you call it in African culture it sounds to be an insult so 
probably if the language could be developed to such an extent it could accommodate such 
terminology which would not be regarded to be as a strong language when some else say it in 
front of learners, like for instance if you say marete, marete means testis, if you say it, it may 
sound like strong language but in English it might not. 
Amos: I agree and again it would mean that the content should be changed to all 11 South 
African languages. Do you experience any difficulties in teaching life sciences using English? 
Mr Shilubane: yes, I find challenges because when you ask questions to learners to some extent 
they have to respond to English and some of them when they answer questions they have to 
revert back to their languages, in trying to explain for them to express themselves well. 
Amos: so they cannot express themselves well. What other challenges do you experience 
besides these ones? 
Mr Shilubane: probably the language, some of them cannot interpret the questions, for example 
if you ask, describe the functional difference, describe the functional differences, so they don’t 
understand such questions, maybe they misinterpret it. 
Amos: so what do you do when you see that they are struggling with understand the concepts? 
Mr Shilubane: yah in life science we have most of the action verbs, maybe we have to try to 
emphasize, I try in most cases to emphasize what the action verbs say. For example, if you get 
a question like define, tabulate, briefly describe, analyse. You have to explain the meanings of 
the words and action verbs. 
Amos: Can you remember a specific teaching episode where you experienced the challenges 
of teaching Life Sciences to your learners in a second language (English). Give details of the 
specific topic/concept and how the lesson unfolded? 
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Mr Shilubane: so probably, in most cases I’d say the grade 11 work, particularly when teaching 
about animal biodiversity. When you teach those terminologies like the kingdom, or 
arthropoda, Annelida, all of that it becomes a problem, especially when you have to teach in 
English. So they ask me, I couldn’t understand what an Annelida is, what kind of animal it is. 
To some extent for them it sounds to be a foreign organism that they don’t associate with, 
they’ve never seen, porifera, you talk about porifera an organism that do not have a shape. 
Which to some extent its difficult especially when teaching in English, because life sciences is 
a more practical subject. 
Amos: that’s true I’ve seen that most teachers and learners have a problem with that topic. So 
tell me what strategies would you say are best for ensuring that learners understand the 
concepts? 
Mr Shilubane: I think what has worked for me is reciting, we always recite with learners to get 
used of the key concepts, for instance if teaching evolution, there are key concepts that learners 
have to understand, you have to recite those key concepts so learners get used to them. For 
example, offspring, competition, variation. You have to recite them so that it makes sense for 
learners and they understand it better. 
Amos: I think I need to try that one. What do you recommend should be done to ensure the 
successful teaching of life sciences using the second language? 
Mr Shilubane: yah probably I would suggest that the language should be simple, so that even 
the learner coming from a non-English background can understand. Some of the learners are 
failing not because they don’t understand but they are failing because they don’t understand 
the language used in class. For an example if they say explain the structural suitability of the 
sperm, some will not understand. 
Amos: I certainly agree with you Sir. So do you have any final comment regarding this 
language issues in life sciences. 
Mr Shilubane: my final comments are that when the department make these policies, they 
should make more broad consultation, especially to second and third English speakers. I think 
that could be very helpful. 
Amos: I also think that would be feasible and again the involvement of teachers especially 
second language teachers can also help combat these language difficulties in life science 
classrooms. 
97 | P a g e  
 
Research Data Transcription Masters Programme 2019 
Subject: Research Interview 
Interviewee: Koali 
School: Vulanindlela Secondary school 
Venue for interview: staff room 
Age:  28 Years 
Gender: Male 
Qualification: BEd (Senior Phase and FET) 
Subject Taught: Life Sciences and English 
Class: Grade 11 and 12 
Date: 03/06/2019 
Interviewer: Amos 
Amos: According to the South African language policy, learners in secondary schools are 
supposed to be taught in English yet they are English second language speakers, what are your 
initial thoughts in terms of that? 
Mr Koali: Nna I think it’s fair, because in Life Sciences there are words that you cannot express 
in vernacular, so translation will take time, so it’s simple if you teach these learners in English. 
Amos: Do you think that most learners understand English, like looking at our township? 
Mr Koali: Yah I think the challenge comes in especially at primary level wabona, where we 
meet learners that have barriers to English. But I think English yona is good 
Amos: Given the opportunity to teach in your home language do you think it will be worth-
while for the learners? 
Mr Koali: I think it will complicate things. 
Amos: Why? 
Mr Koali: because like I was saying initially like the are some words that you cannot translate 
to English, so that may be problematic. 
Amos: Do you experience any challenges teaching life-sciences using English? 
Mr Koali: No I don’t have any challenges 
98 | P a g e  
 
Amos: What about the learners you are teaching? 
Mr Koali: The learners like to be taught in their home language, but as educators we need to 
ensure that we stick to English so as to not to astray from the topics. 
Amos: If learners experience difficulties in English, what strategies do you usually use? 
Mr Koali: English as a subject, they must attend English as a subject, if the learners pass 
English then they do better in subjects like life sciences. So what I mostly do is to emphasize 
the definitions and encourage them to read them time and time again. 
Amos: Maybe you can state the strategies that you use when teaching difficult concepts 
Mr Koali: I think we must allow them to read the definitions and explain them. 
Amos: Can you think of any situation whereby you were teaching and you realise they were 
not understanding what you were teaching? 
Mr Koali: yah you know sometimes when you teach these learners you can assume that they 
understand but when you assess them that’s when you realise that they didn’t understand. It is 
very much important that during assessment as an educator you pick up areas were these 
learners are lacking. 
Amos: what do you think should be done to ensure the successful teaching of life-sciences 
using English? 
Mr Koali: Teachers must refrain from explaining some concepts with their home languages 
because when these learners hear that some of these words are there in vernacular they 
sometimes struggle to answer questions 
Amos: do you think it’s possible for teachers to do that, because what I’ve noticed is that most 
teachers explain using their home languages. 
Mr Koali: it is not possible but that’s how we are trained, if you see they are not understanding 
you rephrase some words to your home language so that to make things easier for learners. 
Amos: what about the curriculum, what do you recommend should be done to combat language 
difficulties 
Mr Koali: I think the subject specialist or the people that are writing the curriculum they must 
meet educators at ground level and consider teachers so that to make meaningful  
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Amos: Any final comments that you may have about the language policy? 
Mr Koali: I think teachers should be considerate when teaching that learners are from different 
linguistic backgrounds hence the language used in class should be accommodative. However, 
English as the medium of instruction benefits learners and equips them with all the necessary 
skills that they may require. 
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Research Data Transcription Masters Programme 2019 
Subject: Research Interview 
Interviewee: Zanele 
School: Thamsanqa Secondary school 
Venue for interview: Amos’s car 
Age:  29 Years 
Gender: Female 
Qualification: BEd (FET) 
Subject Taught: Life Sciences 
Class: Grade 10, 11  
Date: 05/06/2019 
Interviewer: Amos 
Amos: According to the South African language policy, learners in secondary schools are 
supposed to be taught in English, though many learners are English-second-language (ESL) 
speakers. Do you have any initial comments about this situation?  
Zanele: um okay, I feel as if here in our location, because we teach in schools whereby learners 
don’t even speak English at home, you find that they know African languages than English. 
But in my experience I’ve found that learners that are doing sciences don’t have language 
barrier I don’t know why but that’s what I’ve experienced. But the learners that are struggling 
they struggle a lot with English, they even request that ma’am can you say it in Zulu, so it is a 
problem and you find out that some of them when you meet them halfway, they actually give 
you results, the issue is also that they have to write the paper in English so we have to stick 
much to English. But for me as a teacher I found that it’s easier for me to teach in English 
because I learned it in English, so if I have to bridge it back to an African language it will be 
difficult because I learned life sciences in English.  
Amos: Given the opportunity to teach Life Sciences in your home language, do you think it 
would be useful for student learning? Explain. 
Zanele: For learners it will be very useful, but for me I will have to undergo extra training 
because I learned life sciences in English at school and varsity level. But for learners it will be 
very useful. 
101 | P a g e  
 
Amos: Do you think that could be possible, to change life sciences to English? 
Zanele: I highly doubt because with life sciences we have Latin terms that you can’t even 
translate to English, we have scientific terms that are just scientific, I think it would not be 
possible, it would be possible with a lot of work, but for learners it would be beneficial. 
Amos: Do you experience challenges in teaching Life Sciences using the English medium of 
instruction? What are those challenges? How do you overcome them? 
Zanele: To be honest I do not, maybe I haven’t taught it in any other way, I find it straight 
forward and I wouldn’t change a thing. But for learners it is difficult, sometimes they even say 
I should slow down and say things slower. I think the difficulty is the language, the way 
questions are phrased in the exam it is difficult for learners to understand. The words and vocab 
used in question papers poses many difficulties for learners. In terms of overcoming these 
challenges, I think it’s best we encourage the usage of English regularly it helps, for example 
most learners don’t have confidence in speaking English but if you don’t except anything else 
rather than English, they gain vocab and confidence. So if all teachers can stick to teaching life 
science in English, simplify concepts in English, instead of going back to their language, 
though it helps but they won’t be assessed in their home language, so maybe give them more 
opportunities, give them previous question papers so that they get used to the language that is 
used in the exam. For example, in my grade 10 I gave them a list of action verbs that are usually 
used, words like define, determine, explain. If they know what is expected of them, it becomes 
easier when they have to do it in the exam. So it is those little things that we can do to enhance 
their understanding of some concepts.  
Amos: Explain a specific teaching episode where you experienced the challenges of teaching 
Life Sciences to your learners in a second language (English). Give details of the specific 
topic/concept and how the lesson unfolded. 
Zanele: I’m going to give you the most that I can remember and last year’s one. This year when 
I was teaching history of life, for me it is straight forward. But I found that most of the learners’ 
kind of want you to relate it with their African cultures. For example, they believe unkulunkulu 
made this, this other one said yena uyazi umvelinqaba, which is like the creator of everything. 
So we ended up havin to teach it using African concepts and speaking African languages, but 
in the end you end up telling them but this is how it will be in exam so you have to learn it in 
this way, so that was the most recent one. Last year when I was teaching the cardiac cycle I 
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taught the whole concept with IsiZulu and Sesotho because they understood it better. But it is 
also wrong because the language policy doesn’t allow that.  
Amos: Which strategies are mostly effective in facilitating the comprehension of Life Science 
concepts to ESL speakers? 
Zanele: like if I could I usually do demonstrations, I find a video on YouTube and show it to 
them. If you can do practical activities and do practical examples that they can understand in 
the classroom. I feel that if you take something and put it in real life then they learn best. 
Amos: What do you recommend could be done to ensure the successful teaching and learning 
of Life Sciences using English as a second language? 
Zanele: I would say that dedication and patience are key in ensuring that learners understand. 
Especially in teaching learners that are not English speakers.  
Amos: Let’s return to my initial question. Do you have any final comments you would like to 
make about the official South African language policy of teaching in English? 
Zanele: If possible if the government can allow learners to write using their home languages, 
that can help to eliminate constraints of using the second language and if they can do it with 
Afrikaans learners why not do it for everyone? 
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Research Data Transcription Masters Programme 2019 
Subject: Research Interview 
Interviewee: Mulalo 
School: Skhumbuzo Secondary school 
Venue for interview: At his home 
Age:  25 Years 
Gender: Male 
Qualification: BEd (FET) 
Subject Taught: Life Sciences and Mathematics 




Amos: According to the South African language policy, learners in secondary schools are 
supposed to be taught in English, though many learners are English-second-language (ESL) 
speakers. Do you have any initial comments about this situation?  
Mulalo: I think teaching life sciences in English is good, because it helps to build the learners 
vocab, futhi ibasiza bakhone uku interact with people from amanye ama country. That’s why 
I think it’s an advantage for them to learn in English. 
Amos: Given the opportunity to teach Life Sciences in your home language, do you think it 
would be useful for student learning? Explain. 
Mulalo: Eish, firstly if we were to teach life sciences in our home languages it means that all 
the terms would be changed to all the languages and as a teacher I would have to undergo 
training and learn life sciences in all eleven languages, ayi I don’t think it would be useful. 
Amos: Do you experience challenges in teaching Life Sciences using the English medium of 
instruction? What are those challenges? How do you overcome them? 
Mulalo: The challenges that I experience are mostly with the learners; I find it difficult to 
sometimes explain very abstract concepts to these learners. They want me to say it in their 
home languages but I can’t because I’m not good in Zulu or Sotho. So what I do is to allow 
one learner to read for them, translate that to Zulu then It makes things easier. 
Amos Explain a specific teaching episode where you experienced the challenges of teaching 
Life Sciences to your learners in a second language (English). Give details of the specific 
topic/concept and how the lesson unfolded. 
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Mulalo:  I remember teaching plant biodiversity in grade 11 earlier this year. In that lesson I 
felt discouraged because it seemed as if I was speaking to myself, the learners were not 
focusing and I think it was the language that was used in the lesson plus the difficult 
unfamiliar terminologies of that chapter. So yah it was a really tough lesson. 
Amos: Which strategies are mostly effective in facilitating the comprehension of Life Science 
concepts to ESL speakers? 
Mulalo: Mina what I usually do is to use things like demonstrations, like play videos for them, 
use diagrams and relevant examples. I think that’s what works for me. If I knew their 
languages, I would use it but since my home language is Tshivenda it’s difficult for me to speak 
Zulu but somehow I think it’s good that they learn in English. 
Amos: What do you recommend could be done to ensure the successful teaching and learning 
of Life Sciences using English as a second language? 
Mulalo: I think applying different strategies when teaching can help a lot. 
Amos: Let’s return to my initial question. Do you have any final comments you would like to 
make about the official South African language policy of teaching in English? 
Mulalo: I would say the SA language policy should be revised and more teachers should be 
included when implementing such. 
Amos: Thanks my bro, ungisizile 
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Research Data Transcription Masters Programme 2019 
Subject: Research Interview 
Interviewee: Sizwe 
School: Leshata Secondary school 
Venue for interview: Laboratory 
Age:  29 Years 
Gender: Male 
Qualification: BEd (FET) 
Subject Taught: Life Sciences and Mathematics 




Amos: According to the South African language policy, learners in secondary schools are 
supposed to be taught in English, though many learners are English-second-language (ESL) 
speakers. Do you have any initial comments about this situation?  
Sizwe: I believe that the SA language policy is not fair, firstly in South Africa there are 11 
official languages and it is not right for them to all be subjected to English, whilst they are non-
English speakers. So yah akukho right my bro. 
Amos: Given the opportunity to teach Life Sciences in your home language, do you think it 
would be useful for student learning? Explain. 
Sizwe: I disagree mfethu, South Africa has eleven official languages so it means that if I teach 
in the learners’ home language I have to be able to know all those languages, that’s impossible 
and again it means the curriculum will have to change, I don’t think it would be possible. 
Amos: Do you experience challenges in teaching Life Sciences using the English medium of 
instruction? What are those challenges? How do you overcome them? 
Sizwe: I do not have any challenges but the learners I’m teaching have numerous challenges. 
Most of them do not understand the way questions are asked in the exams, that turns out to be 
problematic because we have to teach and emphasize that certain terms and their meanings, 
especially biological terms. So ayi inking lapho. But emphasizing them helps a little and also 
using previous question papers can be very helpful. 
Amos Explain a specific teaching episode where you experienced the challenges of teaching 
Life Sciences to your learners in a second language (English). Give details of the specific 
topic/concept and how the lesson unfolded. 
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Sizwe: Yoh mfethu, you know when it comes to this topic of cellular respiration it’s like I’m 
speaking Greek or something, Labantwana abayizwa lutho. So I remember teaching and they 
kept looking at me like uthini lo, I had to re-teach it and use things like videos from you-tube 
and animations kuze ingene 
Amos: Which strategies are mostly effective in facilitating the comprehension of Life Science 
concepts to ESL speakers? 
Sizwe: What has worked most for me is concept maps, demonstrations and code-switching. I 
think lezo are the best strategies. 
Amos: What do you recommend could be done to ensure the successful teaching and learning 
of Life Sciences using English as a second language? 
Sizwe: To be honest, tone down the language to a simpler form that can be understood by 
everyone, especially township learners and teachers. 
Amos: Let’s return to my initial question. Do you have any final comments you would like to 
make about the official South African language policy of teaching in English? 
Sizwe: The concept of inclusion; the language should be inclusive to everyone involved in 
teaching and learning, especially in life sciences classes. Learners diversity should be taken 
into consideration but not only learner teachers too. 
















 Appendix 6: Suggested RTOP Scoring Rubric  
  
Lesson Design and Implementation (What Teacher Intended to Do)  
1) Instructional strategies and activities respected students’ prior knowledge and the preconceptions inherent therein  
Never occurred  
  
0  
Lesson is designed to inform 
students  
what they already know  
  
1  
Lesson is designed to  
assess student’s prior 
knowledge  
based on student input, but 
not to adjust.  
2  
Lesson is designed to use 
prior knowledge  
to build on and add value to  
content already provided  
3  
Lesson is designed to activate 
student prior knowledge (before  
any content delivery),  
and introduce content based on 
that input  
(and adjust if needed) 4  
  
2) The lesson was designed to engage students as members of a learning community  
No evidence  
  
0  
Lesson has limited 
opportunities to  
engage students.  
(e.g., some clickers, rhetorical 
questions with shout out  
opportunities)  
1  
Lesson is designed for 
continual  
interaction  
between teacher and 
students  
2  
Lesson is designed to  
include both  
extensive  
teacher-student  
and student-student  
interactions  
3  
Lesson was designed for students 
to  
negotiate meaning of content 
primarily through student- 
student interaction  
4  
  
3) In this lesson, student exploration preceded formal presentation (students asked to think or do prior to content introduction)  
No exploration occurred  
0  
Lesson starts with an abstract  
exploration  
opportunity (e.g.,  
what do you think about…)  
1  




(students do something)  
2  
Lesson is designed to  




Major focus of the lesson is for 
students to spend time  
exploring, in detail.  
4  
  
 4) This lesson encouraged students to seek and value alternative modes of investigation or of problem solving  




for instructor to ask 
divergent questions 
1  
Lesson designed for 
students to ask divergent  
questions, but  
not investigate  
2  
Lesson designed for 
students to engage in  
alternative  
modes of  




Lesson designed for students to 
engage in 
alternative modes and 
a clear discussion of 
these alternatives occurs 
4  
  
5) The focus and direction of the lesson was often determined by ideas originating with students  




Lesson plan accommodates  
instructor pausing for student  
questions and ideas  
1  
Lesson plan call for student 
generated ideas 
2  
Lesson plan designed for  
adjustments  
based on student input.    
3  
Lesson plan is entirely student 
directed, with content guided by  
instructor, but has allowances for  




Content: Propositional Knowledge (What the Teacher knows, and how well they are able to organise and present material in a learner-oriented setting)  
6) The lesson involved fundamental concepts of the subject (Is content concept-oriented?)  
No clear focus, just a series 
of  
random facts  
0  
A suggestion of concepts, 
but not obvious and  
mostly facts  
rather than overall concepts  
1  
Concept taught, but not 
necessarily 
within a conceptual 
framework.  Topic 
is bogged down in 
term definitions 
2  
Concepts are presented 
within a conceptual  
framework, but still contains  
miscellaneous  
details/facts and/or tangents  
3  
Instructor ties concepts to  
conceptual  
framework without any 
tangential  
material that potentially  
confounds  
4  
   
7) The lesson promoted strongly coherent conceptual understanding (Presented in a logical and clear fashion—how it’s presented; does the lesson make 
sense?)  
Not presented in any logical 




Lesson is disjointed and not 
consistently  
focused on the concepts  
1  
Lesson is may be clear and/or 
logical but relation of content 
to  
concepts is very  
inconsistent (or vice versa)  
2  
Lesson is predominantly  
presented in a  
clear and logical fashion, but  
relation of content to concepts 
is not  
always obvious  
3  
Lesson is presented in a 
clear & logical 
manner, relation of 
content to concepts is clear 
throughout and it flows from 
beginning to end. 
4  
  
8) The teacher had a solid grasp of the subject matter content inherent in the lesson  
Teacher had no clear  
understanding of content  
0  
Teacher has some of the  
fundamentals, but lesson is 
still wrought with errors  
1  
Mistakes are common, but  
fundamentals are sound  
2  
May have minor mistakes, 
overall  
accurate delivery  
3  
No mistakes, all information  
presented is  
accurate.    
4  
  
9) Elements of abstraction (i.e., symbolic representations, theory building) were encouraged when it was important to do so (variety of media and whether it 
improves the lesson)  
Only text/facts with no 
alternate delivery  
0  
Teacher uses some 
diagrams/images in addition 
to text, and does not 
explain them at all 
1  
Teacher uses a variety of 
media throughout the  
lesson, but does  
not explain them in a manner 
than  
supports/develops the content  
2  
Teacher uses a variety of 
media  
throughout the lesson, and  
occasionally  
explains them in a manner 
that  
supports/develops the content  
3  
Variety of representation  
were used to build the lesson 
and used to  




 10) Connections with other content disciplines and/or real world phenomena were explored and valued  
No connection to anything 
beyond a list of facts  
0  
Some connection to real 
world 
made in passing, but 
generally 
abstract or not 
helpful for content 
comprehension 
1  
Teacher makes a  
deliberate effort to connect to 
real world/ other  
disciplines, but  
teacher does all the talking  
2  
Teacher makes a 
deliberate effort to make 
connections 
to real world/ other 
disciplines, by 
promoting student thinking 
3  
Teacher sets up concept, 
makes 
initial connections and then, 
asks 




Content: Procedural Knowledge (What students did)  
11) Students used a variety of means (models, drawings, graphs, symbols, concrete materials, manipulatives, etc.) to represent phenomena (quantity and 
time with materials)  
Students are not asked to 
do anything  
0  
Students asked to represent or 
interpret 
phenomena using just one 
means 
during the course of the class 
1 
More than 2 different 
media  




Students manipulate more 
than 2 media at  
least 25% of the class time  
3  
In any given moment during the 
class, 
students are more likely working with 
a variety 
of media than listening 
(to instructor or other students) 
4  
  
12) Students made predictions, estimations, and/or hypotheses and devised means for testing them  
No opportunities for any  
predictions  
(students explaining what  
happened, does not mean  
predicting)  
0  
Teacher may ask class to 
predict as a whole, but 
doesn’t wait for a response.  
No 
means for testing. 
1  
Teacher may ask students 
to 
predict and wait for input 
(class 
as a whole or as 
pairs, etc).  No means 
for testing. 
2  
Students discuss predictions.   
Means for testing is highly  
prescribed.  
3  
Students guide questioning and 
can predict before 




13) Students were actively engaged in thought-provoking activity that often involved the critical assessment of procedures (quality)  
 Students completely  
passive  
0  
Students engage in simple  
activities that are factually 
based  
(i.e., term recall, 
summarising content)  
1  
Student activity requires 
some form of  
application (i.e.,  
apply content to a new 
situation)  
2  
Student activity requires an 
analysis of a 




Student activity requires critical  
evaluation of content.  Students 
negotiate meaning of content  




14) Students were reflective about their learning (what do you think, and how do you know?)  
No reflection 0  Students may ask 
questions 








Teacher sets up opportunities for  
students to reflect  
(what do you think…), but 
doesn’t follow through with  
how this helped their connection 
to learning   
2  
Students provided time to 
reflect on what they’ve 
learned. Some 
limited connections to their 
learning 
occur, but not a lot 
of follow through. 
3  
Students have specific  
opportunities/ prompts from 
teacher to  
determine what  
they know, what  
they don’t know and why  
4  
   
15) Intellectual rigor, constructive criticism, and the challenging of ideas were valued (debating ideas)  
Students were not asked to  
demonstrate rigor, offer  
criticisms, or  
challenge ideas  
0  
At least once the students 
respond 
(perhaps by “shout out”) to 
teacher’s 
queries regarding 




Students participate in a  
teacher directed whole-
class discussion  
(debate) involving one or 
more of the  
following: a  
variety of ideas, alternative  
interpretations,  
or alternative lines of  
reasoning.  
2  
Students engaged in a 
teacher guided but 
student driven discussion 
(“debate”) involving one or 
more of the 
following: a 
variety of ideas, alternative 
interpretations, or 
alternative lines of reasoning 
3  
Students debate ideas (in small 
group 
settings) through a negotiation of 
meaning that results in strong 
use of 
evidence/ arguments 




        
 
 
Classroom Culture: Communicative Interactions (Student-Student Interaction)  













Either more than one type of 
student-student 
communication, but not at a 
variety of 
scales (i.e., pairs, 
small group, group to group, 
whole 
class) or vice versa 
2  
Multiple types of student-
student interactions, at  
multiple scales, but not at 
all scales of potential  
interaction  
3  
Focus of the class is based on 
student- 
student interactions through a 
variety of interactive scales  
and types (typically includes a 
whole  
class processing)  
4  
  
 17) The teacher’s questions triggered divergent modes of thinking (by students)  
No divergent  
modes  
0  
Students listen to teacher 
present an example of more 
than one answer or 
interpretation, but student 
thinking 
limited to individual 
questions about the material. 
1  
Students interact in response to 
teacher framed question(s)  
that has/have more than one 
answer or  
interpretation, but the directions 
ask for just   
one “right” response  
2  
Students work on 
problems 
that may have 
more than one 
solution, but not 
obvious that this is the 
goal 
3  
Opportunities provided for 
students to ask divergent  
questions of each other and  
encouraged to  




18) There was a high proportion of student talk and a significant amount of it occurred between and among students (quantity of interactions)  
No student-student talk  
0  
Students talk to each other at 
least  
once (about lesson content)  
1  
Student-student talk 
occurs at least 10% of 
the time during 
the course of the class 
2  
Student-student talk occurs 
more than 25% of the time 
during the  
course of the class  
3  
In any given moment during the 
lesson,  
students are more  
likely to be talking to each other 
than the  
teacher (>50% student to student)  
4  
  
19) Student questions and comments often determined the focus and direction of classroom discourse  
(quality of student interactions)  
No student input  
0  
Student conversations short and 
limited to  
“the answer,” no negotiation of 
meaning  
1  
Student conversations are 
brief but do involve 
some negotiation of meaning 
2 
Student conversations 
are in depth  
examinations  
of a problem  
3  
Student conversations are detailed, 
multi- 
faceted examinations of 
recent and previously learned content 
4  
  
20) There was a climate of respect for what others had to say   
 No ideas beyond  
instructor are heard  
0  
Student-student 
interactions are  
heard, but not really  
considered; they are not 
used to  





for voicing of ideas, opinions, and 
are 
well received and assist in the 
conversation 
2  
Most student-student  
interactions  
involve talking  
and listening to  
one another and the ideas 
are heard and  
considered  
3  
Every voice is equitably heard, 
respected, and 
valued.  All students 
have opportunities to contribute 




22) Students were encouraged to generate conjectures, (or) alternative solutions, and/or different ways of interpreting evidence  
Classroom Culture: Student/Teacher Relationships   
21) Active participation of students was encouraged and valued   
Entirely instructor directed, 
no student  
questions  
0  
Some student questions, 
may 
be opportunities 
to “shout out” ideas 
1  
Some student questions/ 
input 
are encouraged, 
and they appear to shift the 
direction of the lesson 
2  
Many students engaged some  
time in valuable  
conversations that leads to 
class  
discussions that  
appear to shift the direction  
3  
All students are actively engaged 
in meaningful 
conversation that 
guides the direction 
of the lesson from beginning to 
the end. 
4  
   
 Instructor may present  
interpretations,  
conjectures, etc., but asks  
students to do nothing  
0  
At least one time, students 
were asked to 
consider an 
alternate 
solution, make a 
conjecture, or interpret 
evidence in more 






















Whole lesson is dedicated to 
students 
discussing, exploring and 
critiquing/ 
considering alternate solutions, 
and/or 
different ways of 
interpreting evidence, 
with minimal teacher guidance 
4 
  
23) In general the teacher was patient with the students (mostly about wait time)  
No opportunity to assess or  
teacher was not patient (no 
wait time, answers  
own questions).  
Bad behaviour tolerated or 
ignored  
0  
There is a bit of wait time after 
asking a 
question, instructor 
avoids answering his/her own 
questions.  Or 
instructor works with student(s) to 
clarify 
their vague question 
1  
Clear wait time 
(waiting for multiple student 
thoughts, waiting for all 
students have a 
chance to consider 
the question; not just taking the 
first raised 
hand or “shout out”). 
2  
Providing some time for  
student-student 
interaction (still  
on task), but may not be  
enough time for all to 




adequate time for 
meaningful  
conversations to  
occur between students  




24) The teacher acted as a resource person, working to support and enhance student investigations  
No investigations 
(activity that engages 




Very teacher directed, 
limited student  
investigation, very rote  
1  
Primarily directed by teacher 
with occasional  
opportunities for  
students to guide the 
direction  
2  
Students have freedom, 
but  




Students are actively engaged in 
learning process, students  
determine what and how, teacher 
is  
available to help   
4  
  
25) The metaphor “teacher as listener” was very characteristic of this classroom  
 Teacher was the only 
“talker”  
0  
At least once, teacher 
listened, and  
acknowledged or validated 
an idea presented.  
1  
Teacher is listening 
throughout (from beginning 
to 
end), but doesn’t 
act on any ideas 
(but does acknowledge) 
2  
Teacher listens from 
beginning to end of lesson, 
but doesn’t  
necessarily act on ideas  
throughout  
3  
Teacher listens and acts on what 
students are saying from the  
beginning to the end  
of the lesson (gaining prior 

















    Appendix 7: Coded interviews of the six teachers 
INTERVIEW TRANSCRIPT  CODES  CATEGORIES  TENTATIVE  
THEMES/  
Interpretations  
According to the South African language policy, learners 
in secondary schools are supposed to be taught in 
English, though many learners are English-second-
language (ESL) speakers. Do you have any initial 
comments about this situation? 
 
Phale: My initial thoughts would be, most learners become 
disadvantaged because English as a language is only used at 
schools and for, for local schools it means they are mostly 
disadvantaged because English is not used as their first language 
and the only learners who will benefit in most cases are learners 
from town schools or model c schools. 
Shilubane: So it’s a problem because most of our learners, 
especially in an informal area were we are teaching, most of the 
learners don’t understand English. So that’s why they fail to 
comprehend the questions and that’s why most of them are not 
doing well in their studies, because firstly they don’t understand 
the language and again they have to translate whatever from 
English to their mother tongue. 
Koali: Nna I think it’s fair, because in Life Sciences there are 
words that you cannot express in vernacular, so translation will 
take time, so it’s simple if you teach these learners in English. 
Yah I think the challenge comes in especially at primary level 
wabona, where we meet learners that have barriers to English. 







 most learners become 
disadvantaged because 
English as a language is only 
used at schools 
 English is not used as their 
first language. 
 learners from town schools 
or model c schools. 
 informal area. 
 most of the learners don’t 
understand English 
 they don’t understand the 
language. 
 translate whatever from 
English to their mother 
tongue 
 I think it’s fair 
 in Life Sciences there are 
words that you cannot 
express in vernacular 





























learners allows them 








The language policy 
 
It lacks inclusion 
It should be revised 
Diversity should be 
considered 
Townships possess learners 
who are culturally and 
linguistically diverse, hence 
the notion of inclusion. 
Language plays a pivotal role 












 Zanele: Um okay, I feel as if here in our location, because we 
teach in schools whereby learners don’t even speak English at 
home, you find that they know African languages than English. 
But in my experience I’ve found that learners that are doing 
sciences don’t have language barrier I don’t know why but 
that’s what I’ve experienced. But the learners that are struggling 
they struggle a lot with English, they even request that ma’am 
can you say it in Zulu, so it is a problem and you find out that 
some of them when you meet them halfway, they actually give 
you results, the issue is also that they have to write the paper in 
English so we have to stick much to English. But for me as a 
teacher I found that it’s easier for me to teach in English 
because I learned it in English, so if I have to bridge it back to an 
African language it will be difficult because I learned life 
sciences in English. 
Mulalo: I think teaching life sciences in English is good, because 
it helps to build the learners vocab, futhi ibasiza bakhone uku 
interact with people from amanye ama country. That’s why I 
think it’s an advantage for them to learn in English. 
Sizwe: I believe that the SA language policy is not fair, firstly in 
South Africa there are 11 official languages and it is not right for 
them to all be subjected to English, whilst they are non-English 




 schools whereby learners 
don’t even speak English at 
home. 
 they know African languages 
than English. 
 learners that are doing 
sciences don’t have language 
barrier. 
 even request that ma’am can 
you say it in Zulu. 
 to write the paper in English. 
 stick much to English. 
 easier for me to teach in 
English because I learned it in 
English. 
 teaching life sciences in 
English is good. 
 interact with people. 
 SA language policy is not fair 
























teaching occurs in 





















The impact of English as the 
medium instruction in life 
sciences classes 
Advantages 
a. Learner participation 
in the global scientific 
field. 
b. Learners attain 
scientific skills 
c. Multilingual teachers 
and learners can 
communicate 
effectively 
d. Communicative skills 
Disadvantages 
e. Misconceptions 
f. Lack of classroom 
engagement Learners’ 
poor performance. 
g. No inclusivity 
h. Cultural oppression 
 
 
 Given the opportunity to teach Life Sciences in your 
home language, do you think it would be useful for 
student learning? Explain. 
Phale: (ehh) I think that one is somehow difficult because, if you 
think of countries such as…. There are countries which speaks 
only one language and even in schools they are using the very 
same language, but if we were to teach learners in their mother 
tongue, the problem would be new books shall have to be 
printed and they will only be able… I don’t think other terms in 
life sciences would be changed to our mother tongue. 
Shilubane: for now, I don’t think so, particularly in African 
culture, for instance if you have to call the word penis and 
therefore if you call it in African culture it sounds to be an insult 
so probably if the language could be developed to such an 
extent it could accommodate such terminology which would not 
be regarded to be as a strong language when some else say it in 
front of learners, like for instance if you say marete, marete 
means testis, if you say it, it may sound like strong language but 
in English it might not. 
Koali: I think it will complicate things. because like I was saying 
initially like the are some words that you cannot translate to 
English, so that may be problematic. 
Zanele: For learners it will be very useful, but for me I will have 
to undergo extra training because I learned life sciences in 
English at school and varsity level. But for learners it will be very 
useful. In life sciences we have Latin terms that you can’t even 





 That one is somehow difficult 
because. 
 New books shall have to be 
printed. 
 Don’t think so 
 I think it will complicate 
things 
 Some words that you cannot 
translate to English 
 For learners it will be very 
useful. 
 I learned life sciences in 
English. 
 Latin terms that you can’t 
even translate to English. 
 Scientific terms that are just 
scientific. 
 It would not be possible. 
 for learners it would be 
beneficial. 
 All the terms would be 
changed to all the languages. 
 Teacher I would have to 
undergo training and learn 
life sciences in all eleven 
languages. 







advocate English as the 
medium of instruction 




Most agree learners 
experience difficulties 
with grasping essential 








































 scientific, I think it would not be possible, it would be possible 
with a lot of work, but for learners it would be beneficial. 
Mulalo: Eish, firstly if we were to teach life sciences in our home 
languages it means that all the terms would be changed to all 
the languages and as a teacher I would have to undergo training 
and learn life sciences in all eleven languages, ayi I don’t think it 
would be useful. 
Sizwe: I disagree mfethu, South Africa has eleven official 
languages so it means that if I teach in the learners’ home 
language I have to be able to know all those languages, that’s 
impossible and again it means the curriculum will have to 
change, I don’t think it would be possible. 
 
 
Do you experience challenges in teaching Life Sciences 
using the English medium of instruction? What are those 
challenges? How do you overcome them? 
Phale: Not that much because other learners its easier for them 
to understand when you teach them in English, but for other 
learners it becomes difficult and as a result you shall have to 
switch every now and then. The only thing that I normally do is 
to switch, like I said to switch, and be able to bring these others 
into the lesson. 
Shilubane: yes, I find challenges because when you ask 
questions to learners to some extent they have to respond to 
English and some of them when they answer questions they 
have to revert back to their languages, in trying to explain for 
 I disagree 
 Eleven official languages 
 To know all those languages 
 Impossible 

















 Not that much. 
 To switch every now and 
then. 
 Bring these others into the 
lesson. 
 Yes, I find challenges. 
 They have to respond to 
English. 
Cultural diversity in 
South Africa  
 
Code-switching as the 
preferred strategy. 
 





by the use of home 











themselves clearly in 
their home languages 
 
 




























 them to express themselves well. Probably the language, some 
of them cannot interpret the questions, for example if you ask, 
describe the functional difference, describe the functional 
differences, so they don’t understand such questions, maybe 
they misinterpret it. Yah in life science we have most of the 
action verbs, maybe we have to try to emphasize, I try in most 
cases to emphasize what the action verbs say. For example, if 
you get a question like define, tabulate, briefly describe, 
analyse. You have to explain the meanings of the words and 
action verbs. 
Koali: No I don’t have any challenges. The learners like to be 
taught in their home language, but as educators we need to 
ensure that we stick to English so as to not to astray from the 
topics. English as a subject, they must attend English as a 
subject, if the learners pass English then they do better in 
subjects like life sciences. So what I mostly do is to emphasize 
the definitions and encourage them to read them time and time 
again.  
Zanele: To be honest I do not, maybe I haven’t taught it in any 
other way, I find it straight forward and I wouldn’t change a 
thing. But for learners it is difficult, sometimes they even say I 
should slow down and say things slower. I think the difficulty is 
the language, the way questions are phrased in the exam it is 
difficult for learners to understand. The words and vocab used 
in question papers poses many difficulties for learners. In terms 
of overcoming these challenges, I think it’s best we encourage 
the usage of English regularly it helps, for example most 
learners don’t have confidence in speaking English but if you 
don’t except anything else rather than English, they gain vocab 
and confidence. So if all teachers can stick to teaching life 
 When they answer questions 
they have to revert back to 
their languages. 
 Cannot interpret the 
questions. 
 Misinterpret 
 Emphasize what the action 
verbs.  
 No I don’t have any 
challenges. 
 Learners like to be taught in 
their home language. 
 Stick to English 
 Emphasize the definitions.  
 To be honest I do not. 
 But for learners it is difficult. 
 The difficulty is the language. 
 The way questions are 
phrased in the exam it is 
difficult for learners to 
understand. 
 Encourage the usage of 
English regularly it helps. 
 Don’t except anything else 
rather than English. 
 Stick to teaching life science 
in English. 
 Simplify concepts in English. 
 Give them previous question 
papers. 
 They get used to the language 
that is used in the exam.  
Familiarise learners 






















































 science in English, simplify concepts in English, instead of going 
back to their language, though it helps but they won’t be 
assessed in their home language, so maybe give them more 
opportunities, give them previous question papers so that they 
get used to the language that is used in the exam. For example, 
in my grade 10 I gave them a list of action verbs that are usually 
used, words like define, determine, explain. If they know what is 
expected of them, it becomes easier when they have to do it in 
the exam. So it is those little things that we can do to enhance 
their understanding of some concepts.  
Mulalo: The challenges that I experience are mostly with the 
learners; I find it difficult to sometimes explain very abstract 
concepts to these learners. They want me to say it in their home 
languages but I can’t because I’m not good in Zulu or Sotho. So 
what I do is to allow one learner to read for them, translate that 
to Zulu then It makes things easier. 
Sizwe: I do not have any challenges but the learners I’m 
teaching have numerous challenges. Most of them do not 
understand the way questions are asked in the exams, that 
turns out to be problematic because we have to teach and 
emphasize that certain terms and their meanings, especially 
biological terms. So ayi inking lapho. But emphasizing them 







 I find it difficult to sometimes 
explain very abstract concepts 
to these learners. 
 Say it in their home 
languages. 
 I’m not good in Zulu or Sotho.  
 I do not have any challenges. 
 Do not understand the way 
questions are asked in the 
exams. 
 Using previous question 






































































 Explain a specific teaching episode where you 
experienced the challenges of teaching Life Sciences to 
your learners in a second language (English). Give details 
of the specific topic/concept and how the lesson 
unfolded. 
Phale: Yoh (ahh) I think one such incidence was when I was 
teaching, khana what’s this topic (Molecules of life), molecules 
of life, it was difficult because, especially in 10c because they 
are not doing physical science, the only class that was able to 
understand what I was talking about was 10a. And in such cases 
you need to make sure, you make notes that are more 
accommodative to the learners, also you have to switch the 
language, it was tough. Basically that was to make extra notes 
and to switch from one language to the other, and compile 
notes from different study guides 
 
Shilubane: So probably, in most cases I’d say the grade 11 work, 
particularly when teaching about animal biodiversity. When you 
teach those terminologies like the kingdom, or arthropoda, 
Annelida, all of that it becomes a problem, especially when you 
have to teach in English. So they ask me, I couldn’t understand 
what an Annelida is, what kind of animal it is. To some extent 
for them it sounds to be a foreign organism that they don’t 
associate with, they’ve never seen, porifera, you talk about 
porifera an organism that do not have a shape. Which to some 
extent its difficult especially when teaching in English, because 
life sciences is a more practical subject. 
Koali: Yah you know sometimes when you teach these learners 
you can assume that they understand but when you assess 
them that’s when you realise that they didn’t understand. It is 
very much important that during assessment as an educator you 






 You make notes that are 
more accommodative to 
learners. 
 Switch from one language 
to the other. 
 Sounds to be a foreign 
organism. 
 Pick up areas were these 
learners are lacking. 
 Learners kind of want it to 
relate it to their African 
languages 
 Teach it using African 
concepts and African 
languages 
 Language policy doesn’t 
allow that 
 Difficult unfamiliar 
terminologies. 
















 Zanele: I’m going to give you the most recent one that I can 
remember and last year’s one. This year when I was teaching 
history of life, for me it is straight forward. But I found that most 
of the learners kind of want you to relate it to their African 
culture. For example, they believe unkulunkulu made this, this 
other one said yena uyazi umvelinqaba, which is like the creator 
of everything. So we ended up having to teach using African 
concepts and African languages. but in the end you end up 
telling them but this is how it will be in exam so you have to 
learn it in this way, so that was the most recent one. Last year 
when I was teaching the cardiac cycle I taught the whole 
concept with IsiZulu and Sesotho because they understood it 
better. But it is also wrong because the language policy doesn’t 
allow that.  
Mulalo:  I remember teaching plant biodiversity in grade 11 
earlier this year. In that lesson I felt discouraged because it 
seemed as if I was speaking to myself, the learners were not 
focusing and I think it was the language that was used in the 
lesson plus the difficult unfamiliar terminologies of that chapter. 
So yah it was a really tough lesson. 
Sizwe: Yoh mfethu, you know when it comes to this topic of 
cellular respiration it’s like I’m speaking Greek or something, 
Labantwana abayizwa lutho. So I remember teaching and they 
kept looking at me like uthini lo, I had to re-teach it and use 
things like videos from youtube and animations kuze ingene 
 
 
 Which strategies are mostly effective in facilitating the 
comprehension of Life Science concepts to ESL speakers? 
Phale: I think, (ahh) if I’m talking about life science in general. 
The department of education must provide all the necessary 
requirements such as the labs, things that are needed when you 
teach life sciences, if we have all the resources; that is why 
when comparatively speaking when we look at schools that are 
in township and schools in towns, schools in towns are 
preforming better because they have all the resources. Like in 
experiments, we cannot, we cannot expect learners to master 
the experiments if they do not have the necessary resources. 
The department of education must make sure that all schools 
are provided with the resources. 
Shilubane: I think what has worked for me is reciting, we always 
recite with learners to get used of the key concepts, for instance 
if teaching evolution, there are key concepts that learners have 
to understand, you have to recite those key concepts so 
learners get used to them. For example, offspring, competition, 
variation. You have to recite them so that it makes sense for 
learners and they understand it better. 
Koali: I think we must allow them to read the definitions and 
explain them. 
Zanele: like if I could I usually do demonstrations, I find a video 




 Schools in towns are 
preforming better because 
they have all the resources 
 All schools are provided with 
the resources. 
 Reciting 
 Read the definitions and 
explain them. 
 Demonstrations, I find a video 
on YouTube and show it to 
them 

















Strategies used in life science 
classes 
Code-switching was 
highlighted several times as 
one of the preferred 
strategies. This indicates that 
learners lack proficiency in 
English. 
Demonstration and practical 










 activities and do practical examples that they can understand in 
the classroom. I feel that if you take something and put it in real 
life then they learn best. 
Mulalo: Mina what I usually do is to use things like 
demonstrations, like play videos for them, use diagrams and 
relevant examples. I think that’s what works for me. If I knew 
their languages, I would use it but since my home language is 
Tshivenda it’s difficult for me to speak Zulu but somehow I think 
it’s good that they learn in English. 
Sizwe: What has worked most for me is concept maps, 




What do you recommend could be done to ensure the 
successful teaching and learning of Life Sciences using 
English as a second language? 
Phale: I think, (ahh) if I’m talking about life science in general. 
The department of education must provide all the necessary 
requirements such as the labs, things that are needed when you 




 The department of education 
must make sure that all 





The need to include 





Teacher and learner 
engagement with teaching 
 when comparatively speaking when we look at schools that are 
in township and schools in towns, schools in towns are 
preforming better because they have all the resources. Like in 
experiments, we cannot, we cannot expect learners to master 
the experiments if they do not have the necessary resources. 
The department of education must make sure that all schools 
are provided with the resources. 
Shilubane: yah probably I would suggest that the language 
should be simple, so that even the learner coming from a non-
English background can understand. Some of the learners are 
failing not because they don’t understand but they are failing 
because they don’t understand the language used in class. For 
an example if they say explain the structural suitability of the 
sperm, some will not understand. 
Koali: Teachers must refrain from explaining some concepts 
with their home languages because when these learners hear 
that some of these words are there in vernacular they 
sometimes struggle to answer questions. 
Zanele: I would say that dedication and patience are key in 
ensuring that learners understand. Especially in teaching 
learners that are not English speakers. 
Mulalo: I think applying different strategies when teaching can 
help a lot. 
Sizwe: To be honest, tone down the language to a simpler form 
that can be understood by everyone, especially township 
learners and teachers. 
 
 
 The language should be 
simple. 
 Teachers must refrain from 
explaining some concepts 
with their home languages 
 dedication and patience 
 applying different strategies 

























































and learning life-sciences in 
English 
 
The use of English prevents 
learner engagement in 
science classes hence the 
need for the revision of the 
curriculum.  
 Let’s return to my initial question. Do you have any final 
comments you would like to make about the official 
South African language policy of teaching in English? 
Phale: (mmh) South Africa is diverse, it is too diverse, we have 
different languages but according to me, the people who are 
advantaged or the people who are given first preference are 
those who are Afrikaans speaking, English speaking and model C 
schools. When it comes to language they master the language 
much better than other learners. That is why we’ve been talking 
about the pass percentage, in the townships the percentages 
are low and in towns they are high, because Afrikaans speaking 
learners are allowed, there are schools for Afrikaans speaking 
learners and they learn with their own language, so when it 
comes to exams and other stuff, learners in township schools 
will firstly have to master the language before the content, this 
ultimately affects their pass percentage. 
Shilubane: my final comments are that when the department 
make these policies, they should make more broad 
consultation, especially to second and third English speakers. I 
think that could be very helpful. 
Koali: I think teachers should be considerate when teaching that 
learners are from different linguistic backgrounds hence the 
language used in class should be accommodative. However, 
English as the medium of instruction benefits learners and 
equips them with all the necessary skills that they may require. 
Zanele: If possible if the government can allow learners to write 





 South Africa is diverse 
 Afrikaans speaking, English 
speaking and model C schools 
 Afrikaans speaking learners 
are allowed, there are schools 
for Afrikaans speaking 
learners and they learn with 
their own language 
 Learners in township schools 
will firstly have to master the 
language before the content 
 Broad consultation, especially 
to second and third English 
speakers 
 Considerate when teaching 
that learners are from 
different linguistic 
backgrounds 
 Allow learners to write using 
their home languages 
 SA language policy should be 
revised 
 Inclusion 
language should be inclusive 

























 constraints of using the second language and if they can do it 
with Afrikaans learners why not do it for everyone? 
Mulalo: I would say the SA language policy should be revised 
and more teachers should be included when implementing 
such. 
Sizwe: The concept of inclusion; the language should be 
inclusive to everyone involved in teaching and learning, 
especially in life sciences classes. Learners diversity should be 
taken into consideration but  not only learner teachers too. 
 
 
 
